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qOARD OF SECONDARY EDUCATION, ^X^EST BENGAL 

Notification No. SYL/H62, dated the 30th March, 1962 

Syllabus in Mathematics (Compulsory) for both Class IX 

X and Class XI Schools 

[This course is intended to be mainly a revision of the work done in earlie 
classes and reoriented to the^ use of Mathematios in dally life. The teacher i 
only expected to deSne the varions terms used in the course-content and aho^ 
their practical utility. It is not desired that he should burden the student wit 
tor —mathematical details, methods and problems. ] 


Class IX 


Unit I.—ARITHMETIC. 

All questions should be straightforward. Application of Algebra should I 
permitted in Arithmetic. 

Revision of previous work—Vulgar and Decimal Fractions including Beouri 
ing Decimals: Extraction of Square Root; Square and Otrfjic measures j Simpl 
examples of Unitary Method including Time and Work, Time and Distance 
Percentages and easy cases of Simple Interest. Simple ideas of Approximatio' 
( o?.dud!ng Contracted Method and Infinite Series ). 

Compound Interest ( calculation of interest only ); Profit and Loss. 

Unit 2.~ALGEBRA. 

Revision of previous work—Directed Numbers i Fundamental Laws ; Problem 

1 

and Simple Equations ; the following formulae with their applications : 

(a-l-b)*, (a-b)*,a»-b», (a+b)^(a-b)^ a*-bb»,a*-b». 

Easy Factors : H.C.F. j L.C.M.; Easy Fractions. 

Simple Simultaneous Equations involving two unknowns i Problems leading t 
Equations, Simple and Simultaneous ; Graphs of Simple Equations. 

Unit 3.-GE0METRY. 


TffHOSETTCAL 

Revision of previous work as in the Board’s Syllabus up to Class VIII. 

To prove— 

i. The opposite sides a^i^ngles of a parallelogram are equal, each diagonal divide 
the^rallelogram into congruent triangles, and diagonals of a parallelograi 
bisect one another. 

S. A quadrilateral is a parallelogram if— 

(i) both pairs of opposite sides are equal, or 



[ iv ] 


=(ii) both pairs of opposite angles are equal, or 
'(lii) one'pair of opposite sides are equal and paralleli or 
(It) its diagonally bisect one another. 

3. ' If thete are three or more parallel straight lines, and the intercepts made by 
them on any one straight line that outs them are equal, then the corresponding 
intercept p on any other straight line that outs them are also equal. , 

The straight line drawn through the middle' point of one side of J triangle 
parallel to another side bisects the third side and equal to half of it. 

The straight Una joining the middle points 'of two sides of a triangle is 
parallel to the third side and equal to half of it. 

4. The formal proif should be preceded by practical work with s'jusred paper in all 

the cases of this paragraph. Q 

(i) Parallelograms on the same base and between the same parallels ( or, of 
the same altitude ) are equal la area. 

(li) Tcianglos on the same base ( or on equal bises ) and between the same 
parallels ( or, of the same altitude ) are equal in area. 

'(ill) Equal triangles on the same base and on the same alle of it are between 

s 

the same parallels. 

<i7) If a triangle and a p.ar<allologram stand on the same base and are between 
the same parallels, the area of the triangle U half that of the parallelogram, 
(v) In a right>angled triangle the square on the hypotenuse is equal to the 
sum of the squares on the sides containing the right angle. 

<vl) If a traingle is such that,the square on the side is equal to the sum of 
the squares on the other two aides, then the angle contained by these two 
sides is a right angle. 

5. To prove — 

The locus of points which are equidistant fr>m two fixed points lathe 
perpendicular bisector of the straight lino joining the two fixed points. 

The locus of the points which are oquidisUnt from tw) lntersectlag>stra!ght 
lines oonsiat's of the pair of straight lines which bisect the two angles between 
the two given lines. 

6. (1) The p 9 rpeadioalar.s drawn to the sides of a triangle from their middle points 

are ooncurrent. 

(ill The bisectors of the angles of a triangle are oonourrent. 

<iii) The medians of a triangle are concurrent. 

PltAGTlCAh 

1. Revision of previous work. 

(i) Bisection of angles and straight lines. 

(H) Construction of a perpendicular to a straight line. 

(iitjt Construction of an angle equal to a given angle. 

{{▼) Construction of parallels to given straight lines. 



(v) Oonstruotion of triangles Vi th given parts. 

(vl) Division of a straight lines into a given number of equal parts. 

I. Oonstruotion of quadrilaterals. ' 

il. Construction of a parallelogram equal to a given triangle and having one of its 
angle equal to a given angle. 

4, nnnntrnrtinn of a trlanffln nnnal in area to a given reotilineal figure. 

Class X 


Dnlt 1.—ARITHMETIC. 

All questions should be straightforward. Applications of Algebra should be 
pymltted in Arithmetic. 

Ratio and Proportion ; Simple examples on Unitary Method including direct 
Problems on Income Tax, Foreign Exchange and Draft i Metric System dealing 
with topics of conversion. 

(Adequate praotloo should be given In the use of the metric system of 
weights and measures including area and volume. ) 

Unit 2.—STATISTICS. 

Frequency Tables i Averages—Mean, Median and Mode; Mean and 
Standard Deviations; Graphical representations—iftistogram, Frequency 
I'nlygon. 

( All data used for imparting the above-mentioned rudiments of Staristios 
should be collected by the pupils themselves. Examples : Weights, hdghts, 
ages of pupils, their school attendance and progress in studies, etc.) 

Unit 3.—ALGEBRA. 

Simple quadratic equations as can be solved by easy faq|prisation. 

Graphical solutions of Simultaneous Equations of the First Degree ; Ratio and' 
Proportion. 

Unit 4.—GEOMETRY. 

* 

TBEOBETICAL 


1. To prove— 

There is one circle and, only one which passes through three given 
points not in a straight line. 

2. Axioms— 

In equal circles ( or, in the same circle) equal chords cut ofi equal ares 
and subtend equal angles at the centre ^and conversely. 

To prove— 

-3. A^traight line, drawn from the centre of a oirole to Mseot'a chord which is not 
a diameter, is at right angles to the chord and conversely. jf 

4. In equal circles (or, In the same oirole) equal chords are ecuidistant: 
centres and conversely. 



5. The angle \vhioh an arc of a olrole sabtende at the centre is double that whU» 
it subtends at any point on the remaining part of the ciroumference. 

6. Angles in the same segment of a oirole are equal, and if the line joining two 
points subtends equal angles at two other points on the same side of it, the four 
^ints lie on a oirole. 

7. The angle in a semlcirole is a right angle ; the angle in a segment greater than 

a semicircle Is less than a right angle | and the angle in a segment less t^an a 
semicircle is greater than a right angle. 0 

8. The opposite angles of any quadrilateral inscribed in a circle are supplementary 
and the converse. 

The following theorems are also to be included :— 

(i) Tho tangent at any point of a oirole .and its radius through the point are 
perpendicular to one another. 

(11) The two tangents to a circle from an external point are equal and* they 
subtend equal angles at the centre. 

(iii) If two circles touch, the point of contact lies in the straight line through 
the centres. 

PBACTICAL 

Simple oases of oonstruotion of Circles; Construotion of Designs with 
Geometrical Figures. 

Units, (a)— MENSURATION. 

Area of a Triangle; Circumference and Area of a Circle ; Surface and 
Volume of a Rectangular Parallolopiped, Cylinder and Sphere. 

Unit 5. {b)-K}EOMETRY OF SPHERE. 

Elementary ideas of Geometry of a Sphere leading to the definition of 
Latitude, Longitude. 

The following demonstrations and experiments are suggested for Glass X in 
oonneotion with the different units, as indicated below ;— 

1. DEMONSTRATION & EXPERIMENTS. 

{ Note—"D” rftand for demonstration and ‘‘E” for experiments ). 

Unit 1.—ARITHMETIC. 

D. Explanation of Specimen Cheques; Drafts i Bills ; Foreign Gurrenoies etc. 
Unit 2.—STATISTICS. 

E. Determination of weights, heights and ages of pupils and their GraphioaP 
Representations. 

JJnlt 4 .— GEOMETRY. 

D. Explanation of Models of Geometrical Figures. 

Unit 5. (a)— MENSURATION. 

E. Measurement of Areas of Rectangular Figures audt'^lkmgles; Giroum/erencet' 
and Area of a Circle. 

Unit 5. (b)-GEOUETRY OF SPHERE. 

D/> Gaon\etry of sphere. 
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^tf'S ( Pure Recurring ) ^i«f CTO '® 

^rtf3 ^^“f—S(tr^, ^T?1 c>lt f^at «rl^ ( Mixed 

Recurring ) ^C^T 1 ^<*11, '^1 f^m ’542'? 

* ^tf§ «r"f1^ I 

'•rtf®w»ff^JTtw«iif<c»r•ifi[*f^5^&3t?^p5 ^ 

^TTf® inf^TOP TOT® ®5rr^c*f nf^«T® ’'pfcs ^s «rf^ 

f^?fl c?r >rwi ?ii «{^»f f^cTO 
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fifths ^ W «tTC^ ^ ^ ^^iTllII (3f 

>!^^1 nt^in Tr?f, ^ i cw,— 


’35=11-, ■0257-W=oW(y; 32*145= I 


824. 


(1) *142857=1, -^5714 = 1, ’428571 = ^ *571428=^ 


*714285=f *85714^ = ^ 

^f%^l1 Cif^,—C^ 7, ^?TC<Tir 

1, 4, 2, 8, 5 'Q 7—^$t 

1 ^zm 

’JTn^I TRf, 1,2, 4, 5, 7 ^ 8 

^z^ ^T&l c^-%^ 

^z^ r.Jit?ii!:n \fliil *i’5l ?rf?r, WiFc^y 

T> 7» 7’ f 5fnf^^ <Tf'Q?I1 ?rt?[ I 

'Q c*i^ ?iT<itT?r I 

(2) C^ ^ 13, ^3rf;y W*y^^®f%'Q t 

^ ^f%r® nT%^ I 

( fifjpf car^) 

T^ = *07692b 

T^ =’^30769 

^ - *307692 

1^5 = *692307 

|§=*769230 

If = *923076 ' 
car^c^ 1^5, t\. -^5, A, T? tI '®rr:^' 
irnf^^ 0 vm^^ o, 7, 6, 9, 2 'q 3—v£i| m i * 
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0,2,3,6, 7 9 ^8irl 

^1 a-t^fr-^ «tl^i cm tV. A. ra* A» 

^ >« ?*rf^ ^?rr^»r nr^e^i i 

8^^ V^, T%, yT^, T% vQ 4]^ ^srfr^i 

srif^c^'^ «ft^j<pfi5cs» 1, 5, 3, 8, 4 '8 6^^^ ^fB 'sftrf i 
I (f^CJ?%) 

6 /^ R l^=i5384« 

t“ 3 =-384613 
A'=-461538 
T%= = -338461 
1%=-315384 
4i=-846153 

vii^fB FfM:^ 1,3, 4, 5,6 8 ^sriir® 

c^-8c^ ^ c^n:®! ^^nsFc^ ttt* A. 

Tir> 1^3, A 'Q ’fSfi^TsT »mf^ ^ \ 



*r»rf^ ^?rr^c*t?i ^c®i^ srr?rt ^^rr^rm ?f i 

?rciT ^f’<ffw '5?rr^?:*t^ ^T^rr® c®i^ 

5(11 >rr^T3( ^tff^nc^ t:i?rf¥ *r*f8ic^ ^ 1 

^irm«t’®t% ®(^i ;— 


3. ^ 


•Ix’lx-l+'Ol X 01 x Ol 
•2 X *2 X *2+ *02 X *02 x 02 


P *0014-*000001 _ (*001+*000001) 
^^^■"•008+*000008 “8 (OOl+'OOOOOl) 

-i«125 

[ u!i^rrc5( ^*wrfi5 8(7^ c^®i '«(^wr ^9'rcf i 

^ »r*rf^ ^ 13 
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^.5‘80_ 
60 


‘55 ^ fi “2 

5. ^ ^ s 

1 

1 +— 

5+ 


-I2i|ji4.|(2+|) ^,i.l|^(JxJ^) .iH i 

=(45 X U)-^M 4 [ TWn 

^9nfrf% ^1 I ] 


, 3fi V 25 


1 


ri3 14x lax •02+-04x*16x *01 
2 ^ ’01X '2 X ’1 


.^. ■ ■ 1 . Ww(’14x-12x-O24--O4x-16x-O1)x1OOOOO0 

-( -01X-2 xl)x 1000000 - 

-Mx«?x48*“3 

[ c^*f^ =frw^ ^?rr^j*r ^?trf i 

^ ^'s Tm ^«i ^?ft^'-rf^t, 

TfOT ^ I 1 

m 

6. 1 ^1. 90 '^.‘^rC^ 2 tl. 40 5T.'^.-i£i^ i 

^ ^ ..c._ I 90 ^r *r. 190 ^ . 


flt. m.'®. ^ m. ^1'®. s 

’t. ^1. ,_^ . 'S 3f. >i1. -s. f5f<? ff*ffw 

'si^'C5 

1 ^ *tr5 «rr^ ^’T'Q >ii. is. 'e ?[. '©.-c^ j 
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7. V2, '06 '€ t »11. '« 9r. «. ^ I ‘ 

r2x 100=120, -oex 100=6 •04x 100=4 

vii^, 120, 6 4->41^ >|1.'®. =2} 

.*. ’f. >11.'®. —2 -r 100="02 

120, 6 % 3Tl. 13. = 120 ; 

.*. ’Tl. 13.-120-rl00 = l'2 

TOfj % 's?rtmf%c^ >rivi9f «rnptc^) 

^91 ^ffctfir 9f. >rl. 'Q. ^ ^1. is.-c^ 

irrf^ ^r. ^1. is. 's ^r. xt ^®. Tf^ i * 

8. 2'4, ’8 'S ■16“v£ 1^ 9f '0. 'Q 5[. X1. <©. t 

2*4=f§=-V-; '16 = tV%=5\ 


¥» f #3-^^ ’f- ^1- '©. = 53 ==16 
¥. f ^1- '®.=^s^=2'4 

/. >n. = 16 5T 5f|. ^. = 2*4 

9. ^rrf^ cto -oa * 3 -^ 11 ^ 

'2^, 70 t ^wtu ^ w 

‘03 = i%=t?V > A'3“ 3 V ^—^js i 

,' "Ay '23= li “ 'stW > 

/. >i3r^ =70 H 

.*. >fii^ “ 70 -f- t>T^ 1 = isa = 27000 ; 

^T^TSf ^51T=3V ^ 27000 =300 ^1 I 




1 ^ 20 5T.n. 


'42857i-»£i^r <2(^n ^ 1 

«fjr5 Tffwmi »iRr ffir.-s-l (-%V-*) 




280 ^r*f. 


tV-S-' 428571 = T^2-r^-t§-=r36i 


!^^?(if»(T*l^-l*36t 
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1. 8*48 X 8-48+ 1-52X 1*52+2 x 1*52 x 8*48 
,2. 2*4607 X *06 - 375 x *012+2*163 +103 


1*73 X 1*73-*27 X *27 
173-*27 


i+ixa 


77x012 

‘”“21 


•3+ " 


> 13*5x 13*5 - 7*25 X 7*25 

10*4x10*4-10*35x10*35 

[CU. 1929] 

7. Ix^~?|x7*142857X 1*875 


• 8 . 131^5 • 7-ij . ^ ^. 2^25 [ 

3| + 4t . 4 7^+3*8^/021 X*0021x210 
^ 5?5-4VTy * 61-515^ ■ *14“x *007 

in n+h^:^25 2| 3*^x05 

6^+^ * 13125 i|^2-3x2-5 

*2X*2X *2 + 02x-pa x *02^21-1*16 
^^* *6x*6x‘6+ 06x 06~x*06 • 2*3+1^ 

‘67 X *67 X-67-*001 *57 

^^* ■67x 67+*067+ 0l‘^, 1 

■^3+A 


[ W. B. S. B. 1953 ] 


[ C. U. 1947 ] 
[ C. U. 1907 ] 


7rV+il^:--i^285f(2'4+«)> 

^14 _5_^ 61, 5*208^x3^ 84 

« j. 5^ iOOO X /t X 45 *S 

^■^5+i 

15 3*3 97 . 2*5 , ^ . 8§t^ 

6q625;fe'44“l-09 C 60i.*f. 


1 5-6+7- 0;j f 3763{- 
3x7*4xb*25"*"r^'^ 


]x0*27 


[ C. U. 1934 ] 
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'^7. srrwfS V2 's 2’04 

*tu\ ? 

'Is. ^*§1 v£i^cas ^Tfw^1 *036, ’24 '8 1*6 ^ m 

TTfWC^ ^rrf^ I ncil y 

•^19. 'Si^z^ -416 X 84 f^siT C?ff^ 

c^ cf\ 3 *, Cf\ o^ 

1 80 ^.n. fwc^ I ^ C^ GZt^ 

h. 66'60 ’Tt^ I cn Wfff^T f 

V20. bft3i?r 0’03 2f<«m i 

0175 I ^Jicgi^r O'^t ^ 

870 c“t^ trfl^l ?rf^ I »n:9i 

[C. U. 1936] 

» #21. ifl’P ^ ^5tc^ 

^?fi fijf^ '037 «!^*f <2fcw«P' 

f9f*r,-^?ftr^ 339 W ^?r5T i ^ ? 

"^22 5 1 «W*f I 

23. 1 cnz^% 1 ^‘&T?r ^ ? [ C. U. 1911,1919 ]; 

• 24. 3 ^1. 75 ^.’T -'ilif 8 »r*rf^«P «f^»f CTT’t 

5 tT^1 ? • 

< 25. 16 f^. 'Sn. 875 vsn. 12 f^‘. «sn-»ii^ f^’f 

1%?w»r 9 f%. ill. 375 in. ^ ? 

26. 4-50 ^fTO -83, 1-50 l«i 1875 5 2 05-«q^ 

67'25 tW? ^rnf^C^ W I 


27. 4 §1. 56 Jf.-'l. A i+1 80 5r.*f. ‘il^r *375 «il?r |+1 ^1. 


35 3( ‘328 24 tr^fsn:^ sm-r ^ i 

_. . 2 .mm _ 


28 . 1 - 


* 1R in. 18; iD. 


2*08§-(?f 2-2 -v!|^ 


7+S 


5ift^"Biicn 4nfH ^ I 





1 . 

( Square Root) 

^?n 13*1 c^ ^?r, '®T^Tc^ 

( Square ) I3®t^s!ir ( Square 

root) ^1 ?<?n, 4X 4 = 16 i 16 16-»£|?r 4 | 

>i^ititf5?r ^i 

J iS-^ 16-^£|? ^^91, 

CT >pT»i ^strr?r ^T^f^sT ^<’*151 

(Perfect Square) ^ i 36, 49, 81,121 

27, 45, 66 I 

»rtl?tCTJ f5l<5 s 

*1^1^ '®®l 

^-sf^sT *ri'8^ 3it^ I 

1. l225-'m !=!«!?[ ^ i 

1225=5x5x7x7; .*. '/i^=i/^"^^5x7=35 
®ifrt?(*l 2. 28S-c^ 3r^«in 1^1 '®«l ^f^c®i '®«i^5i 

>i>itn ? 

283-=2x2x2x2x3x3x2=22x22x3® x 2 

288-»ii^ ^1ir« 2 ^f^c9f '®®t3p^ i£i^f5 

^ I f^t‘fif >i^irjl=2 

3. i8o-c?p c^ 3(^^ji ^1 

*l5^< ? 

180=2x2x3><^5=2® x3*x5 

, 5 ^5.^3F5i^ 

'®«l^ ^ ^<1101 I ^^1171=5 
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4. c4tiT ^ %, 0usjuf ws ‘25 *r^i’ 

$t?l c«f«ff^ c^rf& 132 25^f.n. ^tfl i 

^T3f f|®i ? 

4-fB Mffen -c^ l ; 

.*. 132 (4 X132) Tl 528-f5 mV I 

/. snn ^>rl’ ^?r ^f^tlil - 528+1=529 

i/529 = V^x^«23 
3 

^^1. 7056-iii^r M?f 5p?r i *^2. 11025-»ii^ i 

»^3. 5!^'«rj1 ^?I1 19404-C^ l»«i 'S't^ 

? C A. U. 1933 j 

•^4. 7936 ? [ P. U. 1933 j 

»5. >f5rti{ 10,15 ^ 25 ^twfcsjl TT^f 

< 

^twtC5f1 I ^ ^tcf y 

6. vii^pfcsr C5ft^ f|^, ®® ^t^l CTti»' 

9604 ^t^1 W ^|5T I !S^C®JC^ y [ D. B. 1939 ] 

7. ^®, '2fr$jc^ ®® 

&1. 151*29 stffi ^6®! 1 >TRf®C® y 

*^8. Rcwcjf^ ^c^fj 81 ^^1 I f|’«i, 

®® ‘25 ttffl %rf|®T I ^T®ic’^?r >i^«iTl y 


«r«tt^t s 

1. 80460900-‘i|^ 

■<— •<— ■<— ■<— 

80 46 09 00/ 8970 
64 \ 

(8x2)= 16 9| 1646 
1521 

(89 X 2)=178 7j 12509 
12509 

^^=8970 


^1 [ D. B. 1931 ] 

[ c*[m ^ 

^ ^c«r 

c«rt®t'^pn?rt*Ni4^, 
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2. 5678 

? 

[ 5678-»£|?r f^’ff 

Tf^Tl (?f^ cm 53 I 

'ilt 53 ’Eff^ 5678 i^US f^t’f Wl 
m ^Z^ Cff^ f^c^ft^tWS >l^^1 

I ] 


5678/75 
49 \ 


f4^\ 778 
/ 725 


53 

3. 8765-^?r crr**/^^ ‘il^ 

? 

[ i!l^C3T m 3 

fk% Wif% I ^TTn 

4 Sf^rl C-f^ 

srf^n 736 ^ I 665 «n:’i'*Fi 7i 

9 

c^} 71 c^rT’f c^fw®T 

I ] 


87 65/94 
81 \ 
184\ 665 
I 736 
-71 


if«rfw «Uf ^c»Ri s 

^t^*| 4. 1618*4529-vii^ f^<?l ^ 


802 


. . [^*tf^ 

16 18*45 29\40 23 ^ 

C^T^ ^^5^ 


1845 

1604 


8043\ 24129 
I 24129 


I ] 

“ 40*23 


^t5?l«l 5. *001296-^5^ I 

->-)■-> l<si^ ?*tf^ c«rf^ 

^?ii ^5 t I ( 2 t**i^i c«rr^ 0 ?PC9T 

*r«r?(? m 0 I 

1296-'iiir ^1 

0-^^ ^1 13 


•00 12 96/-036 
9 \ 

66L 
"396 


f^lC^ ^‘^^®I*'036 
•a^n*n5 —2 
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•30 00 00/-547 
25 \ 


6. -3-^^ 3 ^ I 

C •3-^?r na 5-f8 o 3 c^t^i 

^ ^5^ ^1 ^ i ^tsT®! 

•nr 3 ^ 

I v£i^?rnr 

^1 ^ 3 ^ 

{?W ’^F^l ^ I ] 


104\ 500 
I 416 

10871 8400 
17609 
791 

f^<^^^3T--547- 




87 

®?Wl«t 7. 1 1840*^^ ^ 

/7 '87 _ /f936 

V V 1849 

Vi849 43 


[ >rr5fi?i 
^ 'S 3iz?Rr 

^?n «}T« ^^rrsFCTT 

's 5f^ fiiftrcsr^ 

1^C<?[ ^^91 •fT'STl m I ^ 
'5?rr^*tr^ 

^?rr^c*r 

^1] 




4 



^ : 





1. 12769 

2. 

2819041 


[ C. U. 1923 ] 

3. 57214096 

4. 

184389241 


[ C. U. 19241 

5. 1440-9616 

6. 

7468*4164 

7. 

964*226704 

8. ‘08042896 

9. 

m 

10. 

mu 


11. 9+ 



♦12. “/OlJ-r /9i+2 v^21-7-'«l^ W*rf^^ Tf=r *1^ m ^ 1= 
♦,.13/ n*(*046)®^?r *rnf^ I 





1 


14. ^rffir, <2Jr®pp ^tc^ i 

’fTC^ ^^^1 5776 •, 5!Tf^^ W ? 

15. 14669 feT’f 

*l<^'5f y 

16*., 598-v£ 1^ C^ aft CTt’t^ riff^’f 

17. ^ I 

18. Ttf^^toj f^l aftoR a 

24 ^ (O^ I 15400 ^CST, firf^ W ^ fl^i y 

19. »£1^ ^wr«0’*l' %1 

a ^5150 ^ I 281900 ^»RJ ^%5T 

nt^Tfler ? 

*20. ort^ fl^r, afrsjc^ ^ ‘*r*f 

'®«i ^j\ TOf ^^1 atfe 

t'9‘60 I ^ ? efC'SjOP W ? 


2. w ^jyr«i 

( Square Measures ) 

[ ^5«rtc9rr5in ] 

c ^ y igq^- f^^ <2tat^ >i5iT*rrsi^?l Wf^ :— 

(i) ^f^^^ns=2 (^tf<ij.+'5f^ ), 

(ii) ^if?:^3[^n1%%i=4x^tw, 

(iii) ^Twc^fi:3i!r c^^®f=bf^ x 

(iv) "SlH^C^aRT ^«f<T = -r fit?, 

(v) ^rg^ ^ ai ? !2f^*c^aRS9j-f^tf%, 

(yi) 

(vii) ’f^fTfcarar -/Siw 
W (viii) Ffft a'eTfl’R c^ism = 2 x ( bf'^fj+fif?) x > 
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100 t^f. R =* 1 c^f. f^. 100 t^.=1 C^Tl fw. 

100 C»T. f^.»1 C^. t^. 100 C5^. R»2 ’ilf c^. R 

100 c^. R*l 100 R=1 R. gr. 

S(T| ^ l ^P^ if|?| (Are) I 

10 C5f^ v£iir=1 csR y£i^ j 10 c^R i£i^r=l viii[ ^sl^^ 10 I 

1. '^^15 ^r5f:«f^i Mi 30 ^s 0 % is 1 

15 c*T. f^. <sf^?r ^rrRr^ ? 

«fT^m C^3|^5r = (30 X18) R. = 540 

=540 X100 X100 C^. R. 

c^ 3 i?F 5 f =(15 X 15) c^f. R. = 225 C^I. R. 

.-. Rcf^ =24000 

[ ’i^<n ^tR'Q, 15 c^. R. 15 c»i. R. ^’iii I 

15 c>l. R = 15x I C^I. f^. 'S 15 cn R. 15 c»I. R X15 cn. % ] 

♦ 

^f?l«| 2. 4?pfg fiff5fC«f^ C^3}?F9[ 37930424 I 

?r 31 'Q«l I <2fT5fC«f^ ? 

c^c^, ^<f<r, 3^ 

I '®«i} cf\t c^f RsrrR^ 

(7 X 2) ^1 14-f5 ^3[r5[ •^’fc^caj wl m I 

14-i 5 ^€c^cil?r C^app?!« C^ai^psf*: 37930424 ^ R 
.-. l-f5 c^3i?p3T=17 910434^ f^l.=2709316 ’T. R 

.*. ^#»PCir< “ v' 2709316 = 164^g|l? ; 

/. * 2 X 1646 Rk “ 3292 

Mr “ 7 X 1646 RM “ 11522 Rf4 I 
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• 3. bf<tj 44 'S m. 20I 

^r? Fff^to 7‘5 ?iT^l f5itf«i I ^ 

3*24 ^ ?iT^i f^^«i ^flr® csrr^ %?r ? 


01 

oi 


bf^ » (44+2 X 7'5) Tl 59 
?rnsT>I^ ^ - (20+2 x 7*5) ^1 35 

.*. C^appr - (59 x 35) ^1 2065 f>(. 

^?rn:5(^ c^^*(44x 20) ^ 880 f^. 

.*. (2065-880)^1 1185^.1^. 

m] c^ = 1185 X fel. 3*24 « 3839‘40 

4. 14*40 bf% 

45 ct. f^r. . 

20 CT. f^. i2f®?r tf«rm nrcij ? 

= 14*40 fsi^ 

.*. <2(^ - i X 14*40 = 4*83 

/. =2 X (14*40+ 4*80) fsi^=38*40 f^'hr 

m(^vii?[, ^^rara -38*401^^? 

» i X 38*40 - 9*60 tii^tif=960 <7\. R 

.*. ^ifcTOnr - 960 x 960 c^. R 

al^rp c^Fapyaf^45 x 20 R. 

.-. * 48^=1024 

[ ^z^ 5TRe, c^ ’ftR^l, irm 

’TtRsl, *rm «rfR^ c^ai^'e ^ 1 ] 


59 % 
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t 

5. I (Stt^ ^^iThr 60 51.M. 

^?r m 14 70 ^r. *r. 

9 ^r. n. %ti:^ cff'QTr^r 6 §1. 30 *f. to i wf5^ 

br^j, ^ vs ^ I 

C>IOT C^F3I^ = (1470 ^T. ’t.-r 60 ^r. *r.) ’^ -¥- 1^- 

/. bf<JXfif^-2xef^X2t^=-%*i 2xfi(^® = ^5f ft 

/. (2f^® - f^. <£(^{ = -/ij. ?f1 I I 

.*. ^Jf^-2X| Tl 7 

'»rrtr^, FfR c?«KTc®T?r c'^3f^“(6 ti. 301 *r.-r91 n.) t R 

= 70 R 

A 2 X (7+^) X =70 R. 

A f^Tf »3J I 

/. ^(Rj -*7 R^f?r; <2f^ «I Tl 3J R^ v£i?r^ =3 J R^fi i 

[ cst ^ ft«r ^Rrc^ j 

^ftar ^1 T\ ^5rr^ '^irRc^t i ] 

6. -ii^F^rR ^ir?r^ ^«f^r 6 R^T?f, 4 R^T?r's 5 

R^t?r I ^?rf5c^ 2 R^f? is R^r? 3-f5 1*6 R^^ 

iR^ff Rf ¥ 6-f5 '«irc 51 45 =r. t Rtr?:^ ^f5?i 

ciT'S^wR ^rir v 

5iR cwR’T^i c’pii'c^ 

»2x(6+4)x5^. R. = 100 R. 

3-f5 tf^^l '8 6-fB wUt?iT?r c^iffsr 

«3x(2x|)^. R.+6x(^xl) R.=18’^. R 

/. j«l?FTsr (100 -18) ^1 82 R 

A RcR m - 82 X 45 H. n. = . 36’90 

[ 5fR cif^^R T^ ^f ^=ffrs[ 4f«ti <«(rR:^ ii i iii iiillifn^jji ii •^^Rl 

w ^Rrc« I w ^rR cf s^trsi? itz^ 

Roitt ^ I ] 
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1. bKj 64 <2f^ 42 f^T^ i 

2* ’?(c?nr bf^ 1^tr^ 3 m \ fiff^ 750 

f^Ji-tr^f ^ CM^ 1102*50 m ?? I ^ZM bf^fj 's 

<2f^ ? 

3. erf^m 36 ^ <21^ 25 ■, 150 

(7T. 's 125 c^f. f^. <sH^ *rr^ ^ tt^u ^rr^i v 

4. iD^fS bf% (2fc^ 3 '®«l I ^W\ 50 C^. fsi. 

^rfr^ 2028-fB nw ^1 t\K\^ i «}1^®ra bf% ^tr i 

5. 1*5 '®«1 ♦, 3456 

f^. ^^(i) br^'6 <sfi: ? (ii) (2jf% fel. 15'0 ^5 

♦rfw ^t?r nlw ? ^ 

6. ^c^?r fif^ 6 R. 25 (7T. t^. «ff% 25 

1? ^ Tr?ri Bi. 12*50 ^ i bf^fi v 

*7. 10 t^r? f\^ c^ic^ t ^1 150 Br^i 

1^ j <ss^ If ^5[ 120 ^1 I 

? 

8. 200 3^ f^Bt^ 

lii^fB ?rt^1 22*5 ^f, *r. 

9. vi55!pf5 bftr 6*6 I^Bh «t^ 5*3 f^Bt? I ^t!r 

c»Fa:^?[ c>f^^zs\^ >i^it^r 

^ Jj ‘^Z^^ ^5F3l ^ ? 

10. ^z^-^ h^y «fc^ ^56^ 5 t^Bn I fiff^ 

^iffiiBn Bi. 1*25 t|5iti:?r yi^ifgif ^ c^re^t^ 450 Bt^i ^ i 

11. <<i^ ftR (jf'sirfcsi^ 73J ^^Bn uiR^ ^T?r cioi? 

-—V 

<ym^ 30 ^^f^BT?r i c^im ^ 5 f^Biir ^ f 
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12. 20 15 *£i^fB ^c?r? ctf'STrer^f^ f«^5!3Rr 

«ff% 1'25 f|>lK^ c^ 280 tr^i 

13. 5*§ f^t?r ^tf^j, 4 ^ 3’3 f^?r ^ 

f 

2 4’55^1 'e 1*^ f^?r 2-15 ifiiwi 1*6 'Q 

1 6-15 ^TTOI «rrtf I 4ff^ ,5^f^5T?I 22*5 n. 

^?rf5?r CJf'S^f^f ^95 v 

»14. 27 Cf\. f^. CJf'S^T®!^^ f%'®i:?r9 ^ gf^ 5 f^. 

10 c»i. fsi. 2 f^. 73 c^. f^. j ^C9^r If^. 26 c^i. 

I 12 C5^. f^. 'tffk « 9 C^. f^. 4ff^fB 

\5ij 25 ^r. n. ^tc9i m) w 9j9 ? 

15. err^®f9 ^if^r 12 9 f^T 9 1 

'Sl®T^C9 ^>T^9I5f 1 I '2ff® 

6'5o m n«ifB**rm ^91 ^T9T|c^ <sif^ 9^fif^t9 50-r. *r. fRr 

cwnfs^l ^9f^tT^C-r 911^9 HTO 9^T^r<5 C^T& 9^^ 9T9 '/ 

*16. • 100 f^T9 f[< ymi 50 f^T9 f9^ ^9^ ^T9^T9st9 ^'5rti:5f9 
4 Wr9 19^ 9T^1 ^TR9 91591^9 9srm9t^^9 f^1 •f9*»99t9s 

C15*f ^9TC^ I kk filf^ 9^ff5lto 75 =?. n. ^J9 «!^9 ^£19^ 
&1. 3*75 ^9U9 tf9f9 SfTC’f, '$C9 fi}T^C«1 2t^9 99t^C^ ^^19^ 9t«t9 ft959 
99P ? 


3. 

( Cubic Measures ) 

•JiWtWtWl J 

C9 99i9 «l^ '8 C99 91 ( Solid ) 9i:9y I 

999^ C^ *fl99T‘l ^ ^f99l9 9*^9, ^$t9tC¥ ’qi^ I* 

999^ ^*ff9^t’R9' 91 ^ ( Surface ) 9^®! I «l:W95 999^ <^9* 9l 

9191 ^9t99i I 



25 

^16 ^ ^ ^ ^ ^ 

ii)? irl? ( Edge ) ^911 ^ I- 

c^ c^i# f iif5 ^ vii^^ ?fTfT?f 

iss\ *nf«9f?r 5iTO?rT5[, C5rN»T 

( Parallelepiped ) «i|^^ cg c^\*TC51«I 

C5H»1 ^ ^ (Rectangular 

Parallelepiped ) ^«! ! 

C^ ^ C^sf 

>I5lTsi, ( Cube ) ^ I 

(i) W®T=^T X X c^?f 

(ii) bf<fT = ’^iT^^-r(4f’9XC^Sf ) 

(iii) «(^ =* -r ( X C?rsf) 

(iv) -r (X et^ ) 

^55^ ( Height) ’Tl ( Depth > ‘ 

?? I 

1000 R f^. “ 1 ^ (71. f^. 

1000 ^ (7T. f^. = l C^. f^. 

1000 ^ C^. R = 1 'SR 

(7[ ^^1 ^11, ( Stcre ) 

( Litre ) 1 I 
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1. 15 7 R 20 cn. R ^ 75 cn. f^. 

f^«l ^f%r$ 25 C7\. 1^. fftf, 12*5 C>f f^. 7*5 <?!. f^. 

CJf^Tfc^ra =(15 X 7-20 X 75) 

<£R{ c£fc^^ ^s(^=( •25x •125x -075 ) I 




15x7*20x75 
*25 X125 X-075 


=34560 


2. f^srfS c>ft^rf? wT?r 3 c^. f^., 4 d. f^. 

^6 5 c^. 1^. 1 f^ffr*! wi 

>!#=(■ 3^+4®+5®) Tl 216 ^ (?T. R 
.*. C»1. 1^. = X 6 X 6 CT. -R.=6 (71.1^. I 

3. bKi, ^8 c^«f ^«irr3Frsr 

75 (TT. f^., 50 (71. f^. 37*5 (71. f^. j Tt^ 25 (71. R. ^ ^t^1 

Rfw ^51 ^Ffck nR^rfei w ? 

5rt^f5^ ^^=(75 x 50 x 37*5) ^ (ti. R.=i 

TO5T= {(75~2 X 2’5)(50-2 X 2*5)(37*5 - 2 x 2*5)} ^ (71. R. 
=(70 X 45 X 32*5) CT. R = gV^ny I 

••• - 8750) Tl 4W(y ^ ?W7 ^ 


(Sfi^srr^ri 6 

1. 2 R^?r 5ffrir (:eRt 55R 32000 Rf^-j ^ 

bRf ^15 ? 

2. «ii¥f5 csr%-i^:^ir Mt, 'Sic^f R®*i R r ^*i-''i 

288 ^Rtr?r I (Tim ^ * 

3. 4 R^ ^b 5^5TRR^ ^im § w I ^ < fl ?gNff 

384000 Ri^,^i\*fto br^ 'e R<? m i 
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4. v£i^ 25 (?T. 

Wl Tf? ? 

5. «ff%f5 25 cn. , ' 2 l^ 12^ ( 7 f. f«[. c^s( 7^ (7f. f^. i 

€ff^ irf^ 62*50 ^i:@T 15 1*80 ^55 

37'5 (71. f^. c*r'«i(t5i f^ej 5|tf^ V 

6. ‘ii^fB 15680 ’qif c^. fsf. I bf^, 

«fr^^ ^66^ 10 (7T. f^. I ^Tif br’^T 'S «i^ ^ 1 

C31T51 10 f^^'nr ’ft^ i 

c^«f ^ ? 

8. 40 fs[^5 ^8 30 TTflr^ 

'FTfirfw^ 2 ^ v£i^^ 37*5 C^. f^. ‘^?F filTft^ «r^ 25 (?l. f^. 

12*5 c^. f^. (2f*t^ 'S 8 S Cf\. f^. ? 

9. '2ff%fB Tfc^ 1 75 C»f. f^. 50 C^. 1^. I 

5[f%fB tT^ 2'5 cf\. f^. ^ FTf^fS ^ c^TliT 

^ f 

10. 20 ^ CJT. f^., 40 ^ C^. 'Rr. 65 ^ c>l. f^. f^^fB 

v£i^ <±i^fB I sfhr 

*11. ^^fB c^rr^-m r>i^^ bf<T 1*5 1 f^^?r 

76 I 2 c^. f^. ^ ntc^ I 

<2ff^ ^=r c>i^f^B‘r?r csiT^T^ 7 8 ^ 5^C9T f^=^fB^ 

'SW^ ? 

12. 10 ^9 9 f^Br? 3*3 

f^iBt? ^>6 5 f^Br^ < 3 ^ errfhr ^ f^Bt^ fjtf, ^ f^Btir^ 

fW® '8 ^B ^STtf^ ? 



>5^ ^^irm 

1 . 

( Unitary Method ) 

'««R 

t^rrf^ ft!r ’S^^ir, '8^^ % 

«f«rr8to fi^^si ( Unitary Method ) 1 ^ 

R^^sRr ^ fifif's 

c^ %f?r ^Tpff5 wr^9 ?rrRfB^ ’T^ffl i 

'^^««ll. 15 fe 16 ^ arR^ ?rf^1 ^FfW5 nfRT, 

^C’T 20 flf5f arfw ^1 ^Tfft 

16 i?;i«arf^ ^tfS 15 to 

1 15x16 

••• 20 „ „ „ „ « „ Tl 12 !, 

[ C9rf^ ^to cs^T^ TTf^csr 1^ to i ] 

2.8 m 24 ftorf^ ^ ’Tik^ 6 w 

• ^t:®i, ^ ^cp 16 i^j ^ ^ nt^TJT v 

C«r 8 ^‘^T9U5^ *rto Tff 24 f%. f^. 

»» 1 » <t n ^ 24 X 8 M 

.*. « „ 16 „ „ „ „ Ti 12 %®rft^ I 

[irfi®T^ '«w5r w ^ ^ c^'®^5T w c^, ^ 

I ] 

®wtini«l 3. 12 ^=1 c®rr^ ^rto 9 ^rrfiSfi 30 to ^ to 

c^Ji TO w ^ c®iT^ bfto 5 <ff5^ 24 to TOnr 

10 m 'ii^^ TO m ^c'® ntto ? 1948 ] 

«ff5f^5{ 9^*^ 30 to (9x30) Tl 270^^1 

5 ^ f^TO 24 to (5x24) Tl 120 I 
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270 TO 12 W5i c^rf^ 


n 


I2 x 270 «R c^rnF 


.*. „ 120 „ „ » » »» »» 

.*, „ „ „ 10 '®*1 ^ <0 270 wsf I 

4. 75 600 5}-^ 

^ 50 ^. n. i 750 'Srm ^ ^»1I 75 n. ^ ^c^=sr 
^ W ? 

^ 5r. n. rfpi? ?pfB 600 'srt^ «if^ 75 


W 99 » 9> 99 99 99 99 99 


U 


*99 99 


75 „ 


99 99 1 99 


99 99 


99 99 5 0 99 


T5K7 5>Ciiaa 

99 99 99 99 99 99 99 99 5u *’ 


*99 99 99 99 


750 


99 99 99 99 99 


Tl 90 I 

[ ’fcsTJ ff>r ^ 'Q9f=r ^ ^ ifN ^ ?pfB^ 

^ I ] 

5. 750 iR c^rtr^ 20 ^ ; 4 

TO 'TO'8 450 «R CTO ^ I 'TO C^rr^ ^f^s{ 

V ; C. U. 1927 ] 

4^^ nn 750^ c^iTm TO (20-4) ?1 16 
^ >ITO TO'8 450 ^ cTO TOT^ csit^ CTOTOI ( 750+450 ) 
^ 1200 . 

/. 750 9R C^ TO TO 16 

1 „ „ « ,, 16x750^«TC^ 

^12 00 -10 51^ I 

.*. 4 >ITO+10 *• 14 I 

’^jt’TO c^iT^ TO CTO TO 1 3 
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6. 8 ^*^1^ 17 26 to 

^f^r® nr^r, ^1 4 ’3 [?r 24 tor ^ ^trw 

50 X 0*00 '©«l-^^ ntto ? [ C. U. 1937 i 

50x0'0§-50x^®ff = 5 

8 «fj? =17 .-. 4 W5I “ -V- W5r ^ 9 ;^f 

4( 

4 ^3^+24 ^^5? ^m=(V-+24) Tl I 

u^^rsf, 17 ^ 26 to 

1 n « « ., « « 26 X17 to 

.*. -¥■ « « « « « « 26x17x^5 to 

.*. „ „ „ 5m „ * „ 26xl7x^x5 Tl68tor 

[ *tr« n1%*r® 1 ] 

^iftf?|»l7. 6^?r 21 to TT^ Wf*! f^^rsr 

tT#!' 15 m I 15 to 

^ ^flr^ri, c^ 9 c^ fto' 1 f^fwl 

to^ I CSTt^ 1^iW *f1 toPT 

^Bff5 C*R wrto #® ? [ B. C. S. 1938 ] 

<2i?rt^5rrc^ ^r^fB (21 -1) ^ 20 <y\^ 15 «r 

<Sf 20 f^ 9 ^5? ^t® (20-15) ^1 5 ?PT^ ^%TC^ I 

. 15 ^51 C^ ^Te? 20 to ^C^T, 1 WC5[ C^ (15x20) ^ 300 

to w; 9 a 5 to^ciT, lwc5Tc>i^^T^(9x5)^ 
45 to ^ I 

.% 1 ^CSBT ^^’fB ^ftc® TO (300+45) Ti 345 
•*. 15 „ „ „ J n W^23ff5{ 

/. c^rr^ ^{1 "^pftof (23-21) Ti 2 f 

^rtW^rl 7 

1. 15-fB ^?F?r ^ 630 #:®T 1050 ^ 

»fT'^ 

'^2. i7Jf^to^nc^?r\^^. 87*50 #:9[7if^r^^nm^9ijw? 
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•>/ 

3. fiff% %5rr5rr5i 6o n. ?^c®i soo «5jts( ipf5?f 75 

5T. n. I <2if% %5it5rR 80 n. 250 12 ^ 

'^ 4 . 50 CsiT^ OT? 8 12 Tf®f 

^ < 21 ^^ w ^*^1 ^f^?i160 c^rpf 16 fifR 4 

f^®«| vfi^ ’ItC?! ? [ D. B. 1930 ] 

@ 9 f^2m 35 fe 120 f%. f^. 

tTfSc*® nrnr I 10 f^2fm m:^ H 

rrfs^p^, c^ 750 f%. f^. nTtt^ V 

^ 6 . uqsffg 800 40 ^ I 20 fif^f 

'srf^T'S 200 c^iT^ '®iTf^i:®i "si#!! v 

*^7. *[3K#^ 4000 C5|Tr?R 56 ^ f^ar I 

nrsr 500 ha c^«r n"<?ft^5i i mc'si 

C^lTC^ ^fW5{ V ' [ D. B. 1939 ] 

^ 8 . 1500 ^csnr 100 f^r<^ f|9T l 40 

nc^ f%i ^»t9r ^5iT3j 90 

I ^^5^ ^>13 ^f%?ri 1 ^?Tf|®T y 

^9. 8 12 10 ^f^z^ <1tC^ > 

16 ■'^T^ ^^T*fi nrj^c^ ? 

V--10. 8 15 30 ftfC^T 120 ^t?p1 

21 ^sf ^3^^ 24 ftZ^n 45 to W ^’Tto y 

*^11. 6f5 «ff^- 10 firto 3 

60 ^ ^srTc^iir 

3TttoT <2lf®5 f^to 2 C’ttsu 1 to 15 c^t ’l^sfl ^C'® 
? [ D. B. 19411 

•‘12. 6«pM? 200 to 6 f%. f^. c?a!in«l ^1 

to ^ 14Q: if^ C^itqs t?i^ 60 f?5T (?\ 

orf^r® nif^uT^ U f%. f^-I ^T^ffS 

’RT^i ^to '®rm c^ir^ ^to f 
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*13. vii^^ >wnnr vijsfjg (?^^|il 

^r® 55 W3T C?1T^ 9 

^p%) 5rrf^5 f%i ’!TOr"i <Tc?r 

*fr« Cs\Pf 5|c«g 

? [ C. U. 19115 B. C. S. 1934 ] 

4 

*14 40 c^Vf wRr^r ^pfes ntrsr, 30 ^ c^itc^ c>!^ 

^t«r Stir'S 6 c^ ^itt’f i 60 ^ c^it^ 

ntf^c^ ? [ W. B. s. B. 1^56 ] 

15. 10^ 3rr^ c»it^H 5i^mc5T 3ic*f ^ 

^ ^s^^ W5rr*rf?r f^«i ^%i ^sr i c>i 11^ ■srr^ mtm 

9 m I ^nn\ 25m ^rr^ 

7 \^ 7 ^ I 5(<irrw?i TftfS fS^t?rm 'btht 

? art^^l ^ ^ vii^^ nf^iTHr >f^r?f 


2 . ym-wt 

( Time and Work ) 

[^^Rrtwt^i] 

I f^ciRT ^ :— 

^ift^«| 1. A, B '8 C ^<«rraFn 10,12 'Q 15 fe «il^fB ^t«P 
^tc? *, '^TOO '^^C3I > ^ >fm?i *rti^ f > W? «JOTm 
^Fn:^ ^ ? [ U., P. 1922 3 

A ^ 10 *, .*. m I f^csi ^ ’Hgg^A'®i^*f, 

B „ „ 12fei .-. ml „ „ 

c w „ 15 i»»mit, M „ 1^ M 
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, /. 1 ^15^ ( -Af + tV + A*) ^1 i i 

.-. "STTt^ mua W ^Bffs ^?r ( l-ri) ^ 4 fcr | 

A vii^ 4 to ^ (tV X 4) 1 W 

® w w » f} » (t^ X 4) ^ 3 „ 

C *, „ „ „ „ (-Af X 4) Tl Aj t» ' 

^?sr«| 2. A ^W\ ^«f 12 twcsT B 6 to ^to 

^TRf I v£ 1^3[ TtW 2 nnr B cm I A 

? [ C. U. 19313 

A'« B1 to ^mf6?r (Aj+^) ^1 i i 

• * Jt M » 2 „ ff J X 2 ^1 f} w 

B cm ^fS?r TTf^ (l-i) ^1 i A m\ ^to i 
A 1 to As y 
.*. A (HtV ti 6 to I 

3. m ^<«tTaK^ 20 ^s 30 toc^ *15' 

I m ^fB mz^ to 

CBl<imfB 10 *$< ? [ C. U. 1926 ] 

^T’fTc’crBi cm ‘*tTl%c^ i ^ ^?ri cir^ 

10 c^WfB^r < Ay x 10) ^1 4 ^^>*1 ^c?r i 

.*. 's cA^BSTfB^ ^ (i“i) ^ I 

I 

^^1 1 tocB *^5' ^z^ cA^mfB^r (sV+^V) ^ t5 I 
.*. cAttot s *j<’Fto (i-riV) ti 8 tod^ i 

®r5-4’^, 8 <21^ ^®rfB ^ i 

« 

®lftiR*| 4. A» B C-C^ ^ to' ^1 A 

I2i to» ® C 12 to ^«rfB ^Fto ntr?r i wrsfi 

•, 1 *175^ A 'S C ?to C^ B 

^FTflflB ^Fto'^^91 1 c i?to Tit^-nr 3i TO D-c^ TO »i^i 
8 
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crT’fffTsf ^1%®r I ^TBf f«*i«fW jt^ 

2 fcr ci^ I D ^£m T^%5r m^\ ? 


• 1 


B v£l^ 1 fcr TO TOrfS^ T^ * 

vii'^^ C 1 TO TOfS^ 1^ 1. 

.-. ^T^l «£|TO 1 fin:^( TO TOffS? +tV + t^s) Tl I 

A 'S C cnc^T B vii^l 3i f»Cii (iV X 3^) ^1 2® 

.*. {1~(3%+2^u)} ^1 fs I 

B, C 'Q D 2 f?C5T vi)^ Tff% ^%Tf|5I I 
.*. B, C 'Q D -ilTO 1 TOf&il (f|-r2) ^1 ^TfflST » 

TOIT B '8 C i/to 1 (tV+7^) • 

/. D viPPll TOfB^ (t% - li) ^1 xj^ ^^*1 TO I 
.*. D ifi^i toIB ntf^^ (i-i-Tj^y) ^1100 to i 


^«rtiRf«| 5. 33 c®f^. f^. ^ «ii^fB ^fB 
'5ff% f^to ^^T^csi 7 c^. f?r. 4 c®f>r. f^. f^ni 

^fTf^n TO I irgi^fB %fB?f nrf^c^ v 

cgf^ip^* 7 c®f^. f^. to 4 c®f^. f^. 

^TfsRTl TO I 2 toc^ cn (7-4) Tl 3 C®Pf. R 


^-^rrsn ^r® ^r® to^ ’ito 7 c®f^. ti. ^stto 

^ ^ <fBf sut^ I c-t? 1 prf^c^ 7 c®^. R 

TO ®TTO^ (33-7) Tl 26 C®^. f^.-iif ^-TO1 ^C® ^ ^ 

26, 3 TO1 RTOfJ TO I C-R >WffP!rik ^. ^ 

26-^^*liRii»lW127-^3TOlRsmil’ ’!|®Tr?!| 27 C®j^. 

Rn^f ^ I 
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^^-3rrsn 3 csf^. fk. 'sd 2 
•'• », » „ 27 „ „ „ 2 X 9 ^ 18 1 

it^ 27 c5Pi. fi[. n? Trf% •rirr(33 - 27) ti 6 fir.» 

1 Pif^icl? 7 fir. *tt^ 6 c^. fii. to f i 
* •'. to (18+f) ?n 18^ i 

» 

A. B c ^ 6,10 '8 15 f^c^r *itr?r i 

CM ? [W. B. S. B. 1952 ] 

2. cekw A >« B ^rsi^frl ^'^rrigicsr 3 's 5 ^*^?r *i< ^ 

C v^^ 7i ^ I ^131 ifi^c^ tpi’si fni-s\ 

^ c^ht^ ? 

^3. A mfs ^TCM iV 14 fjfcsr B-*£i? >lf^^ 

2 to I B vf)Tl >!"«:[< *lTf^nr ? 

v^4. A 'Q B <ij^fB 12 to, B 'a C to 15 to C 'S A to 
20 to *ltC^ I A ^«?fB ^to CM ^to ? [ C. U. 1939 ] 
^5. »il^fB A 12 fwc^r B ifi^1 6 to I 

^5T^1 ^^cai 2 M-B uf^m C’tsT I Acn^^H^p^to* 

ci^ *rrto ? [ c. u. i93i ] 

^6. A vs B ai^fB ^tc% I 9 fi^c^r ntc? i ^t? A 

di^1 B-v£ 1? 3 ’i^T® *111:?, c^ ^f^c'® *fTl%w ? 

7. A 'e B v£i^ v^l^fB w\^ 12 to B '8 C !6 

f^C^r *fTC^ » A ^tw 5 fiR B 7 fiR M C 

13 to CM ^®l I «IC^7C^ ^ ^ ^^$to 1 

*ftto? 

8. A-Q B 10 to> B « C 15 to C 25 to ai^fB ^T«r 

4 f^3T A ^fMl' CMr I 

M B <6 c 5 ^ *Br B cMT I ^^sto 

CM V C c. u. 1941 ] 
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9. A 'e B wti 12 *ftc^ I ^ITW *^1^31' 

2 *fif c ^f^fi ^ynTtc^r^ cmn\^ ^ 

61 to ^fs I C A-^ ^^5^51 ?[f? ^u B »il^1 

^^5to ntRc^J ? [ A. U. 1903 ] 

10. ^S[C? A ^to ntci, B^C ysp^l^ C’l^ 

’Tftsrf*! ntr?r i A'« B ^ii^c3i ^n^fB 41^ 9 ^-ti 36 toct 

C 48 ntc^ I B ill’ll "'Pto ? 

11. A 3i TTd^r i, B U 'SRfnch i C^5J 

w 

I was ^f6 ^®’*K‘I 

[P.U. 19033 

12. 40 C51t^ 40 f^C=T 1 ^ <2ff% ftc^ 

5 ifsr c^it^ ^?r, »p^< ’fMS ss*^ 

?to ? • [ A. U. 1892; D. B. 1940 (Add!) ] 

13. ^ 12 «f5r 'e 10 ^js 3 to ^cw^ i 

Vto ^Tc?r vii^^ 4 cart^ 's 5 srsr iiiapcas 7 to ^slr«r?r ^ 

^to nrc^r, 7 wss cm^ '^t«ff5 ^®Rc5t ? [ C. U. 1942 ] 

*14. 3 *fif 8 «r^ 24 to ^ bs^tft ^c® 

♦ftos I 5 *fJI 14 ffC®TPP 14 to 

nfwi 7 «Fif 10 «r5T ^16 ^1 3 fts? ♦fir 

pgifi c^^r 1 8 6 «fir ^ti ^®f^5s 

vto nr^c^ ? [ D. B. 1924 3 

15. c^Htserf ^tf5 «sfci I ^r?ri 40 toci 
Rsl^fS^rsri H 1 ^ff ♦rmtiK? 

l.'Sir? f .^fi ^^41 c'rs?! ??f, ^ ? 

^16. ‘ilf. t 5 C5Hf55l ss^r 12 « 16 toc^ 

#® ^fnr} f^?f-ic!r?s c<tfni toft 3i»r isf^to 
:®>^35fft w I ^ft H»r toagi(^*5r9!ft , 

? [ c. U. 1936,19513 



OT? a 

( Time and Distance*) 


[ ^jRitc^rTBiri ] 

t CTO TOTO ^ *(’*1 

^TO (Speed) ^ I 

^ir|iR(«l I m^c^c»i 2 so i ‘Ui^c« 

'eT?T?r c^’t ^115 f^csitf^^ TO I 

TOc^ ^ic^f ^n\ :-- 

(i) f;si^*=c^’rxTO, (ii) (iii) >13111 = 

(Relative Velocity) I 


^15 ^ TO 35? 'si*;^-! TO 

( Relative Velocity ) ^ *fTO|3l 33C«tJlJ 

Relative Distance ) I 

TO m f^’ifi^ ??, '^^3? ^11*c- 

TOTO ^ >=;5fej f^l fsi 

m^ '3T35TCW «rrc*tr^^ in ninm 

'‘*f%^’f?r ’BTOTO1 ^1?1 ^f?ii 

TOTO ^ T0^1^1 ^Hn) nn \ 

TO '6 f^if^ ?^TO TO nm 

<TOTO I 


(i) 


^ cjsf to xn, •i^"^* 




bfc^T^ >ni1l 


to in, ^151 •i?'^ 

«tonr »f5rat^ air?r 
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(iii) ^ ^ C'^'Q ^ WT » 

bre^ >Rt5r <t5t ^?f%3R I c^ ti Stc^ Rw bfi^i^ 

5rsr?r ^Tc’f, c^JifS? ^1 br^rRfN 'srf^ 
i^Rts'Q >r? ^rrc’f i 

(iv) c^PTsr c^f Ti ?rrf^ ’sif^aR c^i^ ^ 

nri>«F4 ^fr<r^:?f5 ^ 

:*T^ ^1 f^IT^^F^c^ ^f%3S55( TO 

__ c^? bT<T+?rt^^ ? Tl c^ bf^ 
c^5ff5?r 

(v) ^tfB c^Ji Rc^ ^1 ^ ^sm #[*f 

w cicsr^r ^Tcirt^«f R^?f 

. bf<fj _ 

(^csnr 'srtcnf^^ 

(vi) c:rt^l ^1 wf?t«r Tl ^r^r?F w csftc^ ^!?fU5[ ^Tf w 

:»r ’f% ^r 5 T?r Rcwir c 2 ?rciFj >rI^ •, i%i ^^R 

5ff«^:9[ ?rr^ ’fRs Rrwf ^rRs ciyrc^ 

«WRW9T I 

(vii) ?rR f5m?r ^C5 

n Rr^ Rff%5’rRsc^c’f 5%^ ^ ^t^apr® 

fc^?r *tRR?r ^^u RR^ 

|c=T i "scr^r ?rR R'tff’® R:^- ^Rrc^ «ttc?F, ^ 
f%ipr« nw?^ nRR?f ^^?rl 

I 

,^«ffw«l 1- A B-'H?! SICKT 45 f%.R. I C^ 12^1? TO 

*f?r’^:?r?r Rc^ ^s^n i A 6 f^.R. « B 4 R.R. 

^ 5f5r:i? *rtc^ i c^pni? '®r?t?ri ^fmRRr^ ^ 

A B-^ir w ^^5 45 R.R. I ^T?R1 RRf^ w 
Rrc«nf 5[c!fT c^^ <«tTRc^ ^rt, 45 Rf.R. 5f*Tajtti i 
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'Q 

A (6+4)^ TO «rf% 1 

••• „ « „ « cut^ 45 „ ., ^TnrTVx45„ 

■ ^ 4i „ 

.-. 'TOTTl 4^ TO ?? I 

^rrro/viTW cwi 12 ^ •, 

.-. ^5tTO1 w i^y 12^+4^ Tl c^^rl 4^^ I 

/. A, 6 x 44 Tl 27 f^.t^. I 

^wt^«l 2. ^ 5fc«a 12 f%.^. I ^51^ <Tf^ 

34 ^ 54 f^ f^. I TOt^ 

? 

TOt^ nR^ 12 f^.R. TOtt^ ^%tcf 1 cf\ ^ 

^rf%3R ^fro, ^smr® 12 Rs.R. 

c>^ Itf&i:^ I , 

TOt^ *rR^ ^5r<?^ tow ( 54 - 34 ) 2 f%.Rc^%ttcfe 

1 i 

• *rR^F ^51^^ *fR?F ^c*w 12 f%. R. c^ trto 

^ Tl 6 I 

»£i^ 6 TON^ ^R^ 6x 54 Tl 33 R^. R. i 

/. Rc< 9 f^r^^SSR. R. I 

^wt5?«| 3. cTO Rf?^ ^sic^ ^R53 r 1 ^ 

c*T 5 R. R. TO c’ftRc^ 5 RR& R^ ^ ^ 

6 R. R. ttc^ TO c^ 10 RRt I ^ ? 

5 R. R. CTO CTO 1 R.R. Tftr® w ^rtc^r 4 ^.=12 RR& 

« 6 „ „ « 1 « « « „ 4^.=10RRfei 

.*. ’tfro’t ^ ^Rc 5^ ^o%f5? Rc^ftR^ to ^ (12 -10) ^ 

2 RR^ c^rt^ TO ^ (5+10) Tl 15 RR^ 1 

• f?rR^ TO ^ 1R. R ?Ru5 

.-. 15 ” ” ” ” V'^74R.R^^fe^i 
.% ’m<Tnc‘«t?r ^*74 R. R I 
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^«tTapCsi 35*2 f%. R. 44 f%. R. I ^t?tC(r?r «(f%3R 

TO srrRc^ (i) ^t^r?rl Rc^ m (ii) 

*nr^?r Rnfr^ Rc^ Tt^ ? 

(i) c|^ iitfSf’ff^c^T’f Rc^ ^C8T'^f^ctnr ^tcnRp^ ^ 

(44 - 35-2) Tl 8‘8 R. R. i ’fRc^rfn ^r^?r ^ 

(110+83) ^1 198 R?r?r ^R53F;r ^Rj's c^ to ^rrc’f, c*i^ to?( ^^?rt 
^RaR ^Rc=^ I 

8'8 f%. R. ^1 8800 R&t?f 'sfRsaR to 60 x 60 


^ 198 


60 x 60x198 
8800 


Tl 81 C^ICTO I 


.*. Rt<^ >15(5 =» 81 c>fc^'Q Tk 1 R. 21 c>f. I 


(ii) c^sf Rn5t« Rc^ ’TRsc^’f 

^5 ^-^5 (41+35-2) ^1 79-2R. R. I 'iit’fHsc^C’f c^i( ^^(55 
(110+88) ^1 193 R^f5 C5 TO mc^, C5t TO5 

♦HfTOC^ ^R3p5( I 

79 2 R.R. ^ 79200 R. ^RaR ^C5 ^^51 60x60 C^ICTO 

. 60x60x198 


198 


tP 


fPM 


79200 


^ 9 CSTC^C'O I 


Rc^ TO=9 CWf^ I 


^irtiBr*i 5.' 5(tRf cgrc^5 '»(5f^:5T ^tR^i 6 r. r. i 
5[R c3?rc«5 c^n ^'tf5 2 R. R. ^ 5 , c2?tc^?r 20 R. R. 

51^51 «tR^c9i RRn 'bjtRc^ srrRnr >i5(5 ?rrRrc^ ? 

5ltR ca?tc'®5 ^SJ^9I 1 5t5 6 R. R. I 

.*. C 23 tr$?r 'srejfc^T 20 R. R. 5rRr® to (| x 20) ^ 

3i ’5'^ I 

c^n+cmc^ c^’t - 6 R. 1?r. 

2 R. R. I 

ctRr R’Bf’^ (6-2) ^ 4 R. R. I 
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W 'Q ^ 

I 

(4-2) ^12 f%. R I . 

.*. (2?tr®?r 20 R, R Rf^?i '^m (i x 20) 

^110 I 

* 

.*. * >I^I^=(3J+10) 13J ^=13 20 R I 

$?(^«| 6. <1|WR C^sr 400 R v£i^^ 708 f^. 

Wapc^r 24 38 c>ft^C'Q cif^r i ^8 

ct^fB 38 ^ b[<tj +708 . 

^^24 „ .. +400 

.*. cJ^ifB 14 m 308 RBt^ 

•'• « 1 « „ ^®^l22f^r?i 

•*• » 24 „ „ 24 X 22 ^1 528 I 

, cJc=T?r bf<T+400 =528‘ 

.*. b?’?(T=(528-400) ^ 128 I 

C§sifB 1 C>IC^C'Q m 22 

„ 1 '^^'9 ^:22 X 60 X 60 ^1 79*2 R. 1^, i 

/. cNB? 79*2 R. R. 1 

^Rs«l 7. A 'Q B 18 R. R. ’tRRRRiB vii^fB 

vii^ »RC5[ ^>8^0 1 A 3| R. R. ^£1^^ B ^•BR 21 R.R. 

rrcB I ^5RR11[5^R W RRlJ (i) ^R ^R1 tRt V 
w (ii) ^ ^5RR1 R*tfr^ Rc^ ? 

(i) Rr^ fijR A, B «n:*w ^ (3i-21> 

• R- 

.\ A, B 18 R. R. (18+ li) 12 ^*Br i 

.% v£|^ Rc^ ^tfBC9[ A 'Q B 12 ^*Bl *R RRl^ 
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(ii) ttto srf^ A « ^«fr wr 

(3I+2J) Tl 6 f^. fsr. I 

.*. ^c^fl 18 f^. V® "^1 3 I 

.*. ^iter A ^ B <35^T? 3 n?r»t?r Wr® i 

If 

^wt?Rr«i 8 . > 1 ^ 7^ Tfsn c^5fi 

11 ^ 8 ^ ^H?r tiiTlS (^^r^rl 

c^ ic-30 c’ftfl®! I nf^i^fj w wnn 

? [ D. B 1P40 ] 

c^wsr ^jfsrr^T ^us ^srir sitc’t (11-7) tI 4 i 
.*. 1 ^ ^ Tr?[ I 

^srr 5 T-wt% c^ 5 T?r ^iTc^r (loj-s) ti 2 i 1 

.*. 1 ^«r?r (i-f 2 ^) ?i § tNt I 

8^ ^'sn ^«rsit^-'®Tt% W ^^r$1 ^ ^=T (8 - 7) 1 

(i+f) Tl ig '®T5t?n ^sif^aR ^ 1 

.*. C^ I 'Slf^aR f g X I ^1 ly®g I 

• .*. ^ cwl 8&1 Ttfipnir Tl 1 '^. 9x5 ^* 

wrar ( 8+1 ^ 9/5 f5[.) ti ^msT 9&1 9/5 1 

*^frt?r«|9. ^‘&f?r 10 l^carlf^ttir c^’f c^pt^r^ ^ 
^ff*it^c5» c«iic^<i ^ 5 ? c^ 

10 ^ ^ 15 ^ C 2 f^*l ^irl y^c^scw 1 w>^«l 

^ *r? CaT'PPfS^ ’TT^T^ ? 

10 *r?r n?r nt^^ri 1 

^ 1 W( 15 f%. R 5 10 ^ Jgx IQjl^ R I 

/. >if|^ carM3^ 

ca#pf8?f 
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^ >8 c»rnrf5 w ^ ^5r>Rr «Jf^ 

( 10+15 ) ’Tl 25 f%. II. I 

TO 1 1^. ^ A •, 

• .*. f^^TO“=6l^f5l^| 

o 

*VhRr*l 10.. 2 *nr n? ’mt^ fftrc^ri ^r®% 

lit *nr *nr *w i 

»tm ^ c’lc^'Q 338 %9r n^F^ ^‘^T? 

f^cJ it f^irn %? 


B 


^51 A ^r® 2 *f^ *r^i wm fr^TfRi i 

•-pp&tn^tft B «lTfw, AB-ifl^ #?-^rt-<?R, C^T 2 

*t^ ^f^r® I fH n^fcTflt A-?i ^5r>i? 

%^5f|9r ^ic^i ^ c 'sitf^i I 

.*. "i^itotfr i\t BC (2-lit) 

4 (7ir?F« ; Tnr*! *w CB *f9t ^ f^trrfl^r • 

.*. CB ♦t‘4 C^ 4 CTO'«5 I 

lit ^116 C^C^'8 c^ *f<4 C’fSf, *f^ 4 C’TC^^ 

*1*4 C^ I 

.*. "t^tmfhi ’rf^’TX-*im ’rf^c^’rx to 

X116 C’lr^'Q=(338 X 4) 

338 x4 


n^TRrffhi’ftoi 


116 




338 x 4 x 60 x 60 . .,139 4- , 

116x1000 ^'^^145‘^ ' 
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1. A B 72 f%. R TT? 

*f5*«ic?r?r'Rc5F ?r'«??l ^ i ^sTTOnr ’tRc^’f lOi R. f 

'Q134 R. R ^ wv«i ♦tc^ Rt%^ ? 

2. ^ *13?^ <^^ ySi^t w?l ^'QSfl ^Tl *fK^f 1^ 

' tt 

5<tR$ I '®T?TPr^ nRc^’t ^9rraFC3[ 45 R. R. >6 75 R. R. I 
'5T^?r1 *T?f"nir Rf%^ ci=r, d^f 150 R. R. ^ 

*r^ ^Rur ^ i ^ ^fBir ^9^ 9^^ ? 

3. 6^1 15 RRd 51R. R. c’TC’f 

^fSc^ ^9^ 9^5f I 7^1 25 RRc^ ’f'Tft C»R T 

Trad ^'R?! I3i R. R. c^r’f c5rRfB9 ^rtR^ 

9*9^ 9^19 C9T?T9 ’Tf'lt C^rMBc^ «lR53F5f ?pRc9 y 

4. <ii^ R(Vrf^ ^ 99C’rr9C^ 9^^, ^9C’fP! 

RT:Br9 »rtC9^ 60 ^IT^P fC9 l C9 W9 99:’ff9 5 9fT9» C*r9, =3^f9 <? 
W9 4 TO OT I 99C’fT9 4 R^T9 ^ 3 R^ 

^C9 I ^9 9^^ ^ffcjp ^9C^9C9 9Rl9 ? \ 

« 

5. «il9fB (^ 9MR9 C9t’t9 t (^It’f PRrI 2i 9*^ R^l 
9^97^ c<i^?f91 (d^ifB ^mtR9* m ^fro 9w«i 9 ^ 97 ^ 
(?ftf|3:9 ? 

6. 25 R^9 f}^ iipffB tf3i 9*Bt9 30 R, R. 9 T 91 tr^rfB TO 
Sf«T9TO ^il9f 9jRr9 «lRaR 9 Rj 9 y 

7. 300 R^f9 9191 ?rjR«prt9 ^99 TOR 91 ^iRj orR^r 

• 'H^^rR dsr TOTC9S ?nR9^fB:9J 99ta?R 9 «:9C9^<i'e 27 c^c^'O ^5 

9 R 91 I cNB 9 br^T 'Q 9^199 9^ ? 

8. A 49^ B «i)9fB f8t9^ *7^99 OPF TO aW'TO 9t<irl 'aiti 

^R^r I A 30 RRd vii9; B 40 RRcB*M9fB ^ Rbr TO 

W 9 R'TOt9l viJ9^ Ito ttS^) 9fl ^35^ 

‘ R*ffr^r9s ltd ? 
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'6 

9. OTI 10^ 30 

^<*rR C<ftf|»I I cj:! ^«fsiT5f >r?t»r 8^ 30 J^^^\ 

lo^t? ^'Q^i rftf|5T I #rrf|5j j» 

^ 10. (^Z^^ bflj ^’^ITaFC^l 90 ^ 135 I ^?r1 ^<itTTO 

105*61%. 84*48 1%. R I 

^5t^«nr ^(c*(j ? 

* 11 . ^ 1 % c^t^ Tn:>nr n«t *(R?ri 5^rc'®f|^ i nc«*t lo 

f^i> nj ’nr Tr»r^i u f%. RsoRvjj^^; 

^t»T C5it^i5c^ 15 f^f^ ’f^ ^ ^f%3R I (i) 

? (ii) c>r 5^, w^«i n^r n?r 

^‘t3fr?r V 

12. A, B '6 c 1*76 f^. % ^-mn to 

®itR 5I I A 126 B 141 |^T?r's C 166 
I cff^l C’f^ W B, C-ii)^ 975 'Q C, A-^r 200 

’f»5Tr^ "srrrw i (0 ^ fl®r ? (iiO 

’fc^r '®firt^1 vii^3r ? (iii) TO ^t^Tcini f^s^sr^sr ^?ff5 ? 

13. csfR^ ^irrs 3 ^*&n[ 30 R 

^t^Tl 9 I c^'st '8 (?r^ f^<5 ^ I 

14. C2^f^ <«iT%5rcjrt^ ^ Tf^?i1 y f%. R ^rtf; 

«rtc^, ^ Tffl^i c^ ^nj\ ^tir, 

^5?t*r 'srrR:^ f^Q«i i ^ f 

*15. c^tJ^ ^f!r 10 ’ff ’T^ ??tr5%r i 

-r^^Tc^itf^ 35 R. f^. CTO 'siTf^rc^fl^r i to^t ’TR 

:>rc?pi:'es 216J| f5(^«r c«rn««f^ ? 

16. m ^Tfeii?r ’ftn f^?ii 6 R. R c^c^ c^R 

f^c^ ^fe^fl^r I ’f*5K Rf 250 R^T^r fl^ (^^ c*ri*^?? 

30cTOc««(R?FJr^f^5r'#^mi5 c^to c^ftfl^ii c^rr^fiS 

m cHcsr cilf|rrfl»r ? 





1. fk^T^ 

( Percentage ) 

[ t?^rrwt5i»i ] 

(Percent) M i’C'5’ I 

"t^wl ^1 ’iTsrfSJ 3rr^ cm ^ r 

OT, c^ tVs ^ 17% ^<?I1 I 

1 1x^2- 12^ v- 

mn, C^ g^1 g ^1 vfl^pf ; 

=^K, i 'Q 12J% I 

f 

*f^?n ^?nr ioo<^ “^” f|>iTn *i^t 

’^^srrii?^^cn^?ri cm J00%^c3r 
^\mc^ fWn TO I 

30 3 

(1) c^u 5i^^T?r 0% ^ ^; 

f%« 30% ^^^lrff5^ (100 + 30) Tl 130% 

(2) cm 30% m *rfe5f, m^snn >f^<[i, (loo - 30) 

^1 70% ^1 ^ Tii I 

(3) TT^ Ti TT^ ^*W1 ^STTO 100 «r%l 

%R^Ffe5^l 

1. wrrfr 240 ^ 9i^Ti I8§t^3rr^^f^9f i 

(P{ (i) \w5ni ^ w m ? (ii) cf\ *rS?F?n w «q;yffii«! ? 

(i) 240 T^rro 18 tr^ 9it^ #»i I 

A, »Tr5-^5w=or A'ly^ A 
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^^“40ir^“i00=100 
.*. i»r5»7j% 

2. <?m csim^tFi 16% ^ *n^i 10440 ^ 1 

f 

(100+16) ?ii 116 ’f^srp carf^^f^^tji »= 100 

/. 10440 „ „ « « „ 

=9000 

' .-. f^:^C5fm^^»9000 


^?t^«i3. (?m ’fD^Tftr 34% *rr5r’f%^ 42% 

fN’Tfro ^ I 20% ^fwr< "(wsri ^^5^ 

nft^f m ? [ C. U. 1944 ] 

100 34 ^ I' vnt 34 WC5l^[ ^C«fj ^ 

'®?Fr^ 20 AH'S I nt^t^rto 

(34-20) Tl 14 I ^’TetC^ C^’^TOH (42-20) 

^1 22 «R I 


.'. 1^ ^ (14+ 22 + 20) ^1 56 m 

.-. 100 ^ fk^U m (100 - 56) ^1 44 ^ I 

;*. 44% ^35 m ^Tf|5I I 


4. 10% nn, mtfk 

'if JSOTI ^mT?f ? [ P. U. 1948 ] 

cf nf^r*! wrm ^ loo ^ ^i 

(100+10) Tl 110 ^ I 

.*. “si^^ 110 ^ (110 -100) ^ 10 ^cTO 

i I 

^tt^-Q^xl00-9A% 
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5. WaRr *nr 15% ^fT'Q^T^ <ws\ 6f6 ^rsi 

C^S| *rf^ I 'srrwr ^ ? [ Utkal U. 1947 ] 

lod 5 ^ 1 15 

.*. 1 „ » « t\& 

lAr ^C^IJ 6fi nt'S^ I 

.*. Ifs ^ 1 

(100 -15) ^1 85 ^^1 ^ 100 ^1 *, 

•’• 10 » w w » li^So A ' 

/. ifS 'siTC^^ ^1W\ I 

/. 1 (l-r A) ^ 34fB ^Tsi nt'&^l I 

6. A-?^ B-i£ 1^ 'sfC^^I 30% ^C5I, B-^a?( 

A-^ ^ 5> 

B"^^ 1001?T41 A-m «It?! (100+30) Tl 130 I 

ys\^^ A-^ 'srt^ 100 3?^c®r, B-^£iii ^T?r, A-? 'srr^ 

I 

A-^ «rf?r 130 ^c®f B-^ir 'sit!! 100 t'W j 

4SS » 

100 J~xioo6m 

=00^4 few I 

.'. B-ii? «it5, a- 7 «ini «ic'm (100 - •i?g^‘’)%’ii w%^i 23A,%^3 i I 

« * 

7. ^50 12J% ^f^?H ^T'Qm caF5l 168 ^r.n.-C^ 

21%. <511.9^*1 c^ *fT? I l^cm-srr^i TO*f^r ? 

TO*t? 124 % ^1 iSfo ^ 4 15^ 168 n.-vii^. 

168 X 4 ^121 n. ^ ^ nT'8?i ^ I \c»n^ 21 

2 f%. m. *lt'8^1 Tf? I 
* /. 2 isn. 9r^«l?r ^siT 21 *f. 
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V 1 f%. »R*i *rh8Ti Tf^ i 

/. „ „ 168 „ ^ X168 ^ 16 f%. <sn. ^^*1 nT'QTl ^ I 

« 

»|;5^i:»IT 168 *r.-C5 (16-2) ^ 14 f^. 41. ^*1 •Tf'S^ •, 

14 f^. 41. ■* 168 4. 

-*••1 « « « --V,»-^U2il. n. 

.*. %5tT 414 12 n. I 

, «2f’4*rf9il 10 

1. 4^ 170 220 

2. 4^ I 2% C^ I 

95% f^5PK ^'Nr 98lB ^r% i 

3. f^>5rt9W?r ^35>i^’rjT?r 80% ^>i3RT5r i 

I 4^^ fTsjctnr I ^4^ ^.| ‘Srf^ 

fwr^c^r ^ism] fl'^r v 

- 4. CTO 4TC5l^ C3TT^^«fTl 10 20% 4T'85Tf 

20 2016 I c^rm^^ f|@r ? 

5. A-^ ^7?r b- 4^ ^j?r 25% I B-47r m A-? 

^J? »f^TO W ^ ? 

6. CTO n^TO TO csrr^ ^nrni^r 35% *rt^ i 

TO*? orf^ 43 5r?5r 4t^9f i c^f, c*i 2 ’fftc^i 

c^ ^f^?[1 i nflTO csit^ 5i^?r ^ ? 

7. \^ ,c^q 4^ nfNTffctnr 4^-WT^*f ■ 

I TOTO^ ^5% v£}3T^ .40% 4ftTO ^aT I 

’4fNTfjf«nr >K<jl 2500 ??^c9r to ^»r ? [ M. u. 1926 ] 

8. CTO.nfTTO 80% 85% 4^^ 73% 

TO .^911 C^p9I ^9[ ? [ W. B, S. B. 1954 ] 
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9. 80% 85% «r:^ 75% 

^ fw^ m I 45 «R ^?[ C^9f 5fC^, 

csrr^ f| 9 I ? [ C. u. 19381 

10 . 20 % 

25% C^ 75% 

♦ra 60 fm <«rfr^ i ^srrf%^ ^ y ^ 

11. c^ «£i^fB »t^c?ra 9% 4% •, 

16000 ?^®f, ^z^ c5iT*F^^^l y 

12. v£i^ ^Z^^ 8 % >1SJ5?[ I ^U 15% 

^'em, >rs^^ ^f|5T I w 

I 

13. CTO 9% ^irl Tf'e?tlf, ^TiSl^i^^l 728 

I I 

14. *ff[^ff?I1 C^f C^ ’ff^, 

'srfTO C^f ?l^?ftf|5I I 65*3% 

iffs^s y£i^K 617% 5f^¥ff|5! I ^fJ’Ftfcw^ 20000 

^ '( [ C. U. 1936 ] 

15. ^ ^*rc^?r ^5ij 75% ff% m, '®c^ 6 ^ ^tRc^ 

*('3^1 W TO ? 

16. \^J 20% ^ ^t'S^It^ CTO 

TO^CSfif C^r,‘‘il®fS '^tTO TO ^Rl# <iJ5 ^51 ii1 i W TO 

17. TO 4% ’?Ff^?[i c^i ^ c^ TO 48 f^c^rrTO Ff^ 
'^Pt5T C^t TO Ff^ ♦ft'8^1 Tftc^ ? 

18. l^Z^ ^^rj 25% ^'STO 30 ^tTO 4 frotTO 

^ c^^ti nrsui m I «if^ %9fTTO ^551 w % y 

19. ^r^r -f^n I2i ^Tf^1 TOTO 5 ^T^Tf 
15f5 TO ^ ♦Tf'STl TO I (0 ^TO TO ^TO 

TO y (ii) l^-TO lt'8^1 y 
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* 20 . CTO *jrt 20000 % I \f? 

10% Tff^ ^c^iTc^^ >1^^1 6% TO?i 'sw csit^ c»im^^ 

cTO ^1 1 's ftcsitm- ^ 

? [ C. U. 19371 


2 : yfm^^i 

( Simple Interest ) 

(i) ^+TO5f=^?f-TO5! Tt (ii) 'iW? 

(iii) = I 

^rTTO®!"®! 100 1 ^^ i 

A. ^glrf S ( Interest and Amount) • 

*rr>i®r, ^ TO c^r^sTi «>itf%c®r 's f^f?r to c 
f^OR ^irTO‘t13f% ®T'>^ I 

1. Tff^ 3^% Tf:^ 427 50 n^TO 12 6 

^ 'Q ^ I 

3J% = V% *» 427 h. 50 n. - 427^ } 12 ^.6 ^l1. = 12i t 

v^«R, 100 1 ^if« 

1 « » » » =sTf^T%7r 

.-. 427i „ ]2i„ „ 

/. fsfC^ ^«f-171 

^^\®J«427 §1. 50 5T. ♦f.+171'tl.=598 ^1. 50 •f. I 

2. 5J ^ 1961 1®[1 

15^TO 500 tTTO ^ W ? 

isn wr^Sf i4t TO ^ (i®ii TO fwi) f^3f- 

*J^^»30+28+15 ^1 73 f^=3VF ^1 i I 
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100 1 ^*f-51 &f^Fi 

1 » » » » “J^^*Ara^ 

.•; 500 „ J 

= 5i 6 l. ^1 5 61 . 25 5(. «t. I 

i 

t (i) ‘^w, ^ fe’ ‘5it*T ^ 9x^' a'^Ti ’^rrf^ 

30 12 5ftc»i I • 

(ii) WCJf'S?! 365 to Wif 

; f%i f«T*r-^^ ^^C9T w 366 to 

9 

sffiris I 

W TTRc^ C?, 5 73 365-<il^ ^ C^R ^ I 

(iii) 

5RC^ ^ M?r ^to 5^c®T csrr^ f^5f»i^«rii ^tus 1 Tt^r ffc^ ^fr?. 

^c<T 5 ^ I '8 ci? fwR^ 

^c«rr nfw 

c^^iTft ^ 291^ I 

^ ^4fe9?r ^ s 


^ “ 100 

[ viicTO 91^ I ] 

«^smt^ 11 

« 

1 . Trfi^ 6 tl. tTC^ 500 ^T?m 4 ^^>j!:?[?r ^ 'e ^ ? 
Z i^JWl 6'25 892 ^T^ir 8 'S ^?-’aiT»l»r 

f *■' 

■ 3. T®W1 Tffl«P 4 ?rfc? 3 450 ^ 

^•T ? . [ C. U. 1947 ] 



5S 

4. 3} ^trsr 762 5^^ 5 4 arrc*!^ ^w 

f^'fir ^ I 

5. ^ 6% 3500 ^ff 1954 >rfC9I?r 5t «rr?f?TfV 

i^us 3lc*f CT ^ ? 

6. Tffi^ 4 25 *r. ^C?f 2187 ^1. 50 n 219 f^C^nr 

7. 3 ^T^1 WtZ^ 250 ^T^t?r 1957 l^ll viif^si 
13^ ^ w V 

8. *1935 4^1 1450 ^T^1 3^% ^tcir *ft? ’ 

28cn ^v?( nf?c*fr«f ^?ii i ? 

[ Pat. U. 19451 


B. ( Principal ) S* 


'8 cff^^i ^tfkz^ ^1 fsr^ sp?fi ?ft^ j. 

I^cw mi ^ I 


1. 5% 3 690 

100 1 ^\^z^ ^==5 • 

« ,, 3 „ „ =(5x3)^1 I5^t^1 j 


/. 100 irr^t^ 3 =^ lOO+15) ^1l 15 r 

»il^, 3 ^Vf\Z^ 115 ^W\ ^tz^ ^T^5f = 100 tT^I I 


1 > 


690 


w » 


1 ooxfido 


»• 


*600 I' 

.*. f5ic<?r^^5i=600 ^11 


2. S% W 1 1 ^1 V> 

1 ^=1 /. 1 * 365 1 

=* 100 

.% „ „ 365„ „ „ *iiifi?-''-'^i^1 4562i^U 

.*• \5n<R - tl. 4562*50 



54 


^m?r 

?(*f*rh8^1 ^ 125 v£i?pfg 60 ^ 

^•rsf c^cm OT'ski •/ [ w. b. s. b. 1958 ] 

ifrsj^ C^cm m (125+60) ’'ll 185 OTTf^f I 
185 tr^ ^ nt^c^ ^ ^^fc^nr^Tt^, 

100 1 ^ •, 

^ i i^TTl %ST, ^5I«R 100 

.*. « 1 « ,, ,. „ ^1 40 

.*. „ 185 „ „ „ 185 X 40 ^1 7400 ^1 I 






^«r X100 


(ii) I ^5is(;f = 


X100 

W+(3^^x^w) 


<smtm\ 12 

1. »r®wi Tifi^ 6 ?t^ w &m?r ^ 10 360 

2. f%l nf^^l 4 tV% ^ 1 tt=¥l I 

fm *r%f5 ^ ? [ c. U. 1935,1937 ] 

3. ^ 10 3ji% csrf^ 126 ttTl =^ff ? 

4. 2§% 3| ?r 25 tl?Fl ^!?T ? 

5. 4 ^US «fw?1 3 ^.75 sf. *f. 

iD^ 60 ^1 TIK I ^ W ? 

6. ^ifh' ^«nr ^r?r 6J% 3 73 f^C5T 

193 tl. 80 H. n. ^ ? 

7. "Hswl Tffrp 3 m ^ff 5 *izi ^ 

irt%rf|9r I ^T^^rfR ^ 638 ti. 25 sr. n. m 

^ 1^W ^rf%rfl»T ? 
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, 8. lit 5 % ^ 

5151 ? [ P. U. 1930 3 


C. oiCC^T^ ^t^Sr ( Rate of Interest) % 

^ « W? C^m\ ^Ctf^ ^1 I 

^trrt?r«| 1. ^ ^cif 650 8 

962 ttn f 

650 8 ^=(962- 650) Tl 312 ; 

•*•1 » 1 » » 

/. 100 „ „ „ ., 

.*. ^ * 6 % 

^^•12. 6i TO f%i «rPit9T?r | w i 

TO ? * [ c. U. 1949 ] 

TO»[«=8 1 /. =5!«r=8 f\. 1=3 • 

8 ^TO 61 ^ V ^'s.TO^r ^ff» 3 ^ 

.*. 100 1 ’^'i.TO^r "8^^ Tl 6 I 

.*. f^<?fTO* 6 % 

TO s 


?^jnr TO»* 


^xlOO 


<siimm 13 

1. W TO ^cff 4250 §T¥l 3 4760 

? [C. U. 1948] 

2. TO ^tc^r 750 TOl 5 ^i>fa 6 3ftP[ TO'TO^ 

873 *r. ^ ? 

3. “f^swi w TO TO c^-cTO w 6J ^«rpnr 

A ^ ? [C. U. 1946] 
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4. ^ ^ ^ 25 ^w?r ^?rr?r 

? [C. U. 1936} 

5. 5 ^Pf-\CST 1100 ^ ^ I ^ I 

^9I1R >6 ^ ? [C. U. 1934] 

D. ^’Kl^ ( Time ) ^®|% S 

^ 's ^ ^=g oreiil 
TO I 

Siftf?i«| 1. I2i ^T^i ^t?r 1440 

1800 ^=!r ? 

1440 ^tf=(1800-1440) Tt 360 ^ i 

'ipR, 100 1 =12i Tl ^ 

/. 1440 .„ „ „ „ =^i$|SJA^180feWl 

180 ^1 ^ 1 

.*. 360 „ „ „ fig Tl 2 I 

/. =2 I 

; S?tel*| 2. 5% ?t^r ^Ctf (?[-CTO 

? 

•i ^ -100 ^RSI; / =^5f = 100 §1. 40 ^T^i I 

.*. =(100- 40) Tl 60 I 

lod 1 5T<!,5|i:^5 ^tf«5 

•*• 60 . 3^<j , 

4^, 3 ^ ^JT 1 

•*• 40 „ „ „ 13J I 

.*. f?IC^ >1^(^ »13 4 ^TR I 

,._ ?itxl00 j 

=-- ' 

X 



5T 


14 

1. 3 ^ ^ 375^T^^?«f4U 

50 n. ? 

2. ^ ?tf^ 4%^n 12501625 ^T^l ?• 

3. •-rswl Tffl^ 3J ^1 1350 ^1^ ^W 

1620 ^13?^ ? ■' C C. U. 1947 ] 

4. •Rsf 20 ^1 

^ [ Utkal U. 1949 ] 

5. 6| ^1 ’tf^^iT*! 

^C(f-^C5f li '®«l ? 

3S[t;f5^airl '.^ 

^wtJRl*l 1* 5t?r w 800 40 

4 ^1^1 ?tC^ 625 8 V 

[ C. U. 1927 ]< 

4 tT^1 625 8 ^W 

=^T?S-- ^1 200 ^t^1 I 

^■o^y «l?ft5^K^, 800 4 ^5f = 200 §1^1 

/. 100 „ 1 „ „ I 

/. 3^H=6i% 

^ift^«l 2. Tw^n ^tf 500 4 ^jf di^* 400 6> 

^ CQTO 132 w ^tw -^15 ? 

500 5 =^if = 500x 4 Tl 2000 1 ^if, 

400 6 ^if» 400 X 6 ^ 2400 1 ^ I 

/. 500 4 9Sf+400 6 =?tF 

«(2000+2400) ^ 4100 1 =!^3r = 132 

.-. 100 . „ , „ =1.%V|P ^ 3 %W Ir 

■•. fsiC^ W^t5r-3% 
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I 

3. 3 560 ^1 5 

•■^-^ 600 ^ I ^ ^WS I 

eWiJ^Itn, ^«!*R+5 ^-600 ^’Pl, 

^»f^|ST+3^'«.>TC^^ ^.Jr=560 „ 

/. (fcrf’f ) 2 ^^>ic9?r ^tf “ 40 tt^l 
/. 1 ^«r - -*2^ Ti 20 

.-. 3 ^«r=20 X 3 ^ 60 I 

/. ^5!*R=(560 - 60) Tl 500 ^t^1 I 

500 1 ^tf ■= 20 

.*. 100 „ „ ,. .. =a-05W-a^l4^1l 

.*. ^w?r3fnr»4% 

^^*1 4. c^u 4 % a luuu 

%in V<1^< B 5ff^ I ^TfHI 8 ^*1 

-•r%»rri*nr 42o ^ f?9i b <rr? ? 

100 1 ^ •= 4 I 

.*. A-^ 1000 „ 8 „ ,, =4iLY^^ojm^ 320Trf^?1 I 

.*. B-4^ 8 C^ ^ = (420— 320) Tl 100 ^1 I 
^^«i, B-vi)^ 4 ^ 1 100 

„ 100 „ „ . 8 „ ^ 312J ^ I 

.-. B-4?1 ^*1 = 312^ ^T^l Tl 312 ^1. 50 n. 

«i««rt9rl 15 

1. 6% ^ ^z^ 8 950 §in c^ ^ i^z^, ^ ^¥1 

71% wtz^ 19 ^ ? [ D. B. 1934 ] 

2. 3000 3 ^(r, 8000 

*'9% vz^ 6 ^c*f?r y 

i. cm ^Pm 3 632 ^1.50 ^. *\. 4 ^<5.31^ 6 

673 li. 75 n. I ^ ^ 

4. 6%^?r 4000 t^mir vi)3jm% f 

5000 tw? ? 
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5. 4 450 540 

5 W ^Pf-^ 637 tl. 50 ^r. n. ? 

6. A, B-(7F 1000 ^1 01^^ C-C^ 1100 ^ *mr f?9T CTI^ 

^1. iio’so i c-^a m b-^h? ^ ^*wi J% c^ 

7. A f%| ^1 B<^ B 800 c^ C-C^ f^ t 

B 5% C 7% irtw i 5 *fc? ■■?w- 

^ ^f^3i I ^ B yn’i^.c c^rt^ J.240 ^ c^ t^i 

^tr^, fifrsjc^ ^ Kt^ ^?!tfl®f ? [ W. B. S. B. 1956 ] 

8. li% ^£1^ ^flF ^Ttr^ 

350 ^iw «R1 I 4 srm m (7150 3 m 

^ ’jjm? 160 ^^1 ®F3ii f^®T I rtff *rt^r c^ ^ 

<tr|9I f [ W. B. S. B. 1954 ] 

9 ^\fl ^ 5% ^nr 8,000 

tfrl m I C»i TT^ 100 '®t?1 I 

«T^ ^1^1 BF^iTlfi cn ^w?r =^*’3191 «ft^ cntJf <Tff5C^ y 

10. v£i^ ^[Tf%! 6% ^iT ^tf ^ 3 5rr^ 

4% 200 1 m 

-6 m TO cn^ C^ ^tTO ^ ^ (TTf^ ^ 17 5T^ 

50 5r. n. I mm ^ TO ^fl?Tfe9i5r ? 

, 11. 5%^TO6^^TOCTO^t>!C9T^.>I^f%^9r 1326 %9f, w 

^TO 1530 ^1 ? 

12 . cm %m f^l 10 ^; >mTO ^ ^ 

7 ^-'siT’frsf 400 y 

*13. €ff^ ^ 500 ^ CTO f^TO v£1^^7lf^ 

190 5?^ 2000 m ^f^C9l5{ I cif^ w TO 3i% . j 

^ i9ii wrsfirff)’ ^«i Tf^ ^f%c^ y 

*14. ^rrfc\ ’tfe ?T%1 ‘£ 1 ^ ^ ’rrc»i lo ^tro 

2 ^T. ^ nr^fl «tlTO I nfiTO ( equivalent ) 

•TO ^ ? 



^«fTnr 


( Approximation ) 

C ^tC«lt5STl ] 

'sw^r, nf?^tn, «i5^^ «i'^f^ >16^ ^it^i ^^^ i- 

c^ ^9[ 3^51^ 5it^tr*rr 3^T*ti ^ir, c?r w 

TTir ymf^z^ c^ll ^1 1 

f^^'sT 3lt^ ^9||f artif ( Approximate value or 

Approximation ) ^®I1 I <?RH,— 

^Wt^*l 1. 7fB ^5!T 34 tT^1 ? 

34 ^r«Pl -r 7 - 4 ^1. 85f n. I 

(?rr«FT 5 T*rm«F ^j, (4^1. 85 ^ ^.n.) of'S^ii m =11 -, ^ 

4 tl. 85 n., 4 ^1. 86 5t, n. fwr^ I CTf^t^TTaC^' 

4 86 *f. c>f ( 4 §1. 85^ ^r. «t. - 4 i?1. 85 ^r. n. )• 

Ti f =T. n. ^ *rT^ I ^T^w, 4 86 sf. n. %»r c»[ «tf^ ^i 

( 4 tl. 86 n. -4 fel 85^ =(. n. ) ^1 f ‘^. C^ ‘^T^f I 4 tl. 

86 ST. *r. «f?P^ ^C»fT^ I 4 tl. 85| 'Slt’lffj 

^‘4 ti. 86 ^r.*r. I 

^iftiRI*! 2. 7fB 12 ? 

12 ^j-r7-=l fel. 71f 5r. *f. I 

ai3t^i OTT«Ft^nrr?rr^ ^®rr, (l §1. 7Jf sr.n.) ^ j. 

^ 1 ^1. 715T.'«t., 1 in. 72 5{.n. 1?^ I ctf T ^ 1 ^N ' C4« - 

1 m. 71 n. fto C^ «2ff^ ( 1 tl. 71^ sr.*f. -1 71 )‘ 

w\ Y *fTir I '»rm^ 1 72 ^^.n. twc^ c^i Tj^rr' (1 Bi. 

72 ^.*f.-l 71^ =i.n.) ^1 ^ =f.*f. c^ *rt? I 1 ^.n. 

71 sf.n. I 
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, irt«? •tif® s * ^Tfi?r 'sit’m srfS 

cnt^ c^ ^5rn-t i j 

^?pfhi c^ 1 c^rT’f ^; ^'hr 

vilC^Tfa^ ^’f I 

iltfiW!! «lt*W *rf*l S 3746"^^ 374 ( 3 746 - 374 ) 

•^1 -006 ^ 3 75 ( 375-3746 ) ^1 ’004 C^r^l 

I 374 375-«i|?r ?K5(J f^%f5 3 746-'il^ I 

^ inR^ ’f#® 3746-v£i?f 375. 

3746-»i|? ^C5f 37 f^f^tsi (3746-37) ’Tl '046^51 
3*8 ( 3*8-3746 ) ^1 *054 csi^Tt ^ I 3*7 

4^^ 3‘8-vi|^ TO 3‘746-iilir I «r*ff^ 

m 3’746-^? ^37. 

^tif 

®® ®T^T^ ®T5f nf^wf’f 

^c® nft®j®5 ^^4T5[ 5 Ti 5-<iiir c^®li 

TO^ft® TTSff^^iJ 1 C^fT’t "^flc® I ^<«ri, 4 

3-8723689-^^ ^t?f 3*8724 j 2 wnf?[^ nf®- 
^ i!*t%^?r ^513 ^p{ 3*87. 

’rai’^j s ®rfJwr «rf«T i 3 7A&^m ^ *f*rf^ 

3*74; ti ^c®r5 3*75. ‘ 

If 

7 {\^ ^ (Significant Figures) % 'S 

C^ fifC^Jt^iT, ®f?TR’fC4J ®Wf ’ir»[ I 400387’ 

m 4, <2f<«isi ^f5 >iT<V m 40, f®;^fS >rr«^F ^ 
400 ^®jtR I ^®?rT> TO mR® m i ^TTRr, 

?*fR^ ^t\^m ^1 ’rr<’!F 

^P*^R^ >^S Wt?l <2f<*Csi ^ <i|tr^, (2|^ 'Hf * 

{ Firiit significant figure ) I C*f5I*(, 4*25-^?r. «i«W ^ 4 j, 
^003,^^ 3; 24*703-i|^ >rr<^ '247. 

'«fm^J^*203879-uS|?[ «!ml5 m ^ ^rfsf'15*204 i 
ilT5[ 15*20388. 
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^ ( Error) ? c^m spfjf 'S ^p\n aif« 

fjj^ (Absolute error ) Wl I 

’Tfe^ ^ ( Relative error ) I 

«rn:^^ ^91C^ 100 ^1 m ^ (Percent- 

age of error ) nT'8?1 Tf?f I — c 

2’3416-c^ 2 ^ M «<9, ^ t^*= 

2-3416 - 2*34 » 0016; 

siiiV\ »r5^1 ^9T = 100X'Strenf^^ = lOOX -OOObS- =-063— 

(sm\9(\ 16 

1 . ^ : 

(i) f (ii) I’^r (i“) t^ 

2. ■Rr f^[<?[ : 

(i) A (“) /s (“0 ^f 

3. FT^ wnf^^ nw 'siTJf^ SIR ^ : 

(i) 12738+6-07348+•00573+-23461 

(ii) *0433--000237 (iii) '0724 x-208 (iv) 1+-023 

4. (i) 10*304859-«il^ <1% SIR ^ 

tR ^ ^ ? 

(ii) •10304859-i£Rf *!Rf5 m ^TR« srR {fit^^ 

T(R 3|R ^ ? 

(iii) •0010304859-‘il^ '■TR^ sir 

^ SIR ^ ? 

5. iflSR iSi^ m srRi 

I [C. U. 1911] 

6. (i) ^ «rnf^ ^ str fsif^ ^ «rfcnl^ 

fii«^ ; 3*1825. 

(ii) FTf? ^ srrsi 

^ «»r®Wl ^ ^: "571428. 



’issr 5j«fTnr 

( Compound Interest ) 

( 1 6 m, 3 twfft ) SfCSfJ 

^Vf\ nf%c*rr*f ’icl 

c^ ^ TOTc^ ‘iit 

'sit’isi ^“tr ^*nf «rtc^ i v£i^^<t 

grf?l ^si^rrc^ ^stT^isr 

ff^srr^ ^tf *f^1 I ^apffti ( Compound 

Interest ) I 

31R ^Tft<P 10% ^jIw 1000 *fT^ I' 

^m\ 1 ^«.>i^Ti:^ lOO tr^i looo ^m?r >if|^ ^ 

1100 ^^1 ^^?f1 

1100 trTO ^ff 110 I f^^?r ^w?r?r iioo 

>if|w ^ 1210 T^r^ ^fiRi ^1^® I ^®f?5j- 

^«i *ff^c»(T!f 5(1 ntc?r, ^'^’ic^nr m 

^z-<{ I 

5Fnf?ff5 5iT^j ^spfRi stlT^ <?f^c5(i I. 

^irtiR(*i 1. 5% ^Tc?r 10000 tm?r 3 Wi 

^?n [C. U. 1940i G.U. 19491 

^1 

10000 «4m 

500 n y» m 

10500 'Bft^ 

525 y, y, ^ 

11025 - 

551-25 = « n ^ 

11576*25, - >TS5fr^f% I' 

^f^^iil. 11575-25-^1.10000 

1576-25 



*64 




«•! 2 .. 6 yr 556 ?rfc^ 200 2 

«}?ff 5 j^, ^911 K 9 \ c^, (2 X 2) ^1 4 

(5-r2) ^12*5% ^ papff^ ^itc^rrisT c^ni 

«Rnr^ 6 ^iT^ «nJi 1 

^^1 


1 

6 sitCJRf^JfSf 

■025 

'*” » M 

1> 


1*025 


»> 

S5(tJl3T 

*025625 

» »5 

» 


1*050625 

*= „ 

99 


*026265625 

“ » W 

99 


1*076890625 

= „ 

99 


*026922266 

"* » 

99 


1*103812891 

»2 ntf 


/. 1 =(1*103812891 “ 1) 

= 103812891 I 

.-. 200 200 X *103812893 

= 20 76 ^. n. () I 


^ft^«l 3. 2J ^Ctr 2 5»W?r frl. 32L*50-'i;?r 

2|*=2+^ ='2+2-<ii^ j 

^T^11 

321*50 
6-43 \ 

1*6075 J 
'329*5375 
6*5907 \ 

16477 J 
337-'7759 

Tm^ (3377759- 321*50) 

16*28 ( ) I 


”" w » 

„ ^!(m 

“ » >1 

— » >», ’r^[®r53F|j% I 
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ntc^ I 

^Wt35i?j«l 4. “f^^m 4 ^(f 3 ^?s>TC^ 500 

1 '<^>ii:tr 100 ^^f^^5f=(ioo+4) ti 104 ^<fi 

•*• 11 w 1 » *» “ISJ 

.*. „ =^T>iU8rsT 

.*. CWt^ 2 >T’JfT^IFff%== 1 48^ 

='5rrw-^ 188 

=WOT (488)® 

CW •'SlT’lOT 3 ^^«!15^^f% = ^>iOT (488)® 

<£l^^ C^p{ 'SITJIOT 4 5J«S>!OT ^^9f^3F^=^T^C^?r (488^* 

(i) 

‘il^^ (ii) M*"!f^ = - "srr^®! I 

/. n^wl TTf^^ 4 m =^C»r 3 500 

-500x(l+^^)“ftW 

=(500x|§xiix|§) tT¥l 
= ^?f8^ ^’Pl=^1. 562-432 
.*. f^cf?( >f^5i5^ff%=562 tl. 43 =T. n. ( 'Slt'fi?) 

= (562 43 n.-500 ^.) 

^1 62 ^1. 43 n. (W5 ) I 

^ft5?r«l 5. 'Sff^ 6 w 'si^^r my ^tfw 6 ?T?r Wf 300 

28 %ipr?f y 

100 1 ^ » 6 
/. 100 ^T=^TiT 6 5rfC»I?r i Tl 3 ^ I 
*n1!wrn«—6 
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<sjf% 6 3rr>f'sf5Rr ^*r 24 <‘?(«s»ir 

5$ ‘6 I 

.’. ^i^uw^f^=>300 X11+= 300X(1*03)® ^1 

« 300 X11592740743 

=34778 ) I 

« 

C ^ 6 m c«fa ?i{, ?tca f^'®«i ^: 

3 ^ na ’J?? c*fa w 4 IS* 

f^fa i ] ^ 

6. CTfsT C«n?*m 24000 isrf^ 5% 

^rca f fi TO I 3 ^ ? 

^ TO =*5%, a«»>nr=3 - 24000. 

X11+ 

=24000 x(r05)® 

=27783. 

H^j % c^ ^’fST w,^ TO ^ «rf% f^fwl 

»r5^1 TO to, to TOa ’^taia 

JifTOJ ^1 TOa I 

«i«TOrl 17 

1. 5% ^tca 200 ^tTO 2 ? 

2. 5% ?rn:a 500 3 v 

3. 4% TO 1000 TOta 3 ? 

4. 4?/o TO 5000 ^T^Ta 3 ? 

5. Tffw 6% TO 1000 ^TTO 3 ^'5,>fC=5^ Y 

6. Tffia' 3% TO 100000 ^tTO 4 

7. ' 5 % TO 1000 ^tasTa 3 ^ f 

8. ^ 8% ^Tca 1000 &T^Ta 6 ^waa f 
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’ 9. ^% 1750 3 >l\»ii5aF^ ? 

10. rtf^ 6% ^5^^ 3 ? 

[ C. U. 1943 ] 

11. 6 Off vftf^ 5 il^1 f1f ^iff 

2i 2560 ? 

12. 3 5 1000 

1 f% ? 

13. em mf m #»i ^ 4fet^i m 

250 2 ? 

14. cm #f%r® fiif% 10% 

4000 mi ^ ftif ? 

15. c^ (mf <2ff% 4% ’fi^i 

C^It^^WI 3125000 4 nxf f 

16. 5% ?tnj 1000 3 'Q 

^ V [ C. U. 1948 ] 

17. 5000 &t^ 5% 4 wiira '« ^^91 ^5(l[ 

^ I [C. U. 1949} 

18. A 'S B "r®^1 5 lt^1 m 380 fet^l I 

A >i?f9i w v£i^^ B pap^ c?? I 3 

«(*rs w ^ ? 

#19. A 5% 153?^ ^ 5000 im 1^91 B 5J% ^?9i 
=^t5f «fhl fi9n 3 9[t^^ i£l^^ 

? [ G. U. 1953 ] 

#20. 5 Stfl 2 ^ ^ap^ 2 

25 ^?.#f. ^^C9l, ^5!9T w tw ? 



I 

( Profit and Loss ) 

tm apir^T ( Cost Price ) 

« 

■^T\ f^apyagf^T ( Sellingt Price ) 

^3rl I ^C9! Sft^ ( Profit ) <il^N 

■arC’f’Pl f^55?[^®U ^fC^T ( Loss ) I 

f^sFif 6% ^f%c^ (?r, 100 

f^^?^5rT“(100 + 6) ^1 106 t'W ; 

f^9^^T = 18li X 3F5^5!J I 

c^Tsf ^% ’>^^5 

c?, 100 3pr^®TT l^iifgH«^j=(ioo-6) ^1 

94 ^ I 

^«rf5?f«i 1. 10 50 -^^1 <5^f6 5% 

^9y I •-qseiTtf^g- ^ V 

feir 5% 5Tl« ^?itcw ; 

(100+5) ^1 105 ^T^1 gif^«TT= 100 ^1^1 


, 1 00 

j» 


S1.10-50 


,, “ IS? X fel. 10-50 

= 10 bT-i'-l I 

.'. “ 10 ^1 I 

^lft^?«l 2. 875 ’f?? m 

-!^^1 8 ^1 ? 

8% ^rr^ m, 

100 %9[ f^?[^??[j (100+8) Tl 108 ^T^1 

1 » » »* » 

-•, 875 „ „ „ ,. „ ^§|x875^T^*945i>t^1 I 

.’. few^9iT“=945 I 
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3. 240 *r«lJ 25% 911« 1 

216 ^ »l'35^1 W ? [ C. U. 1917 ] 

240 ^1=|^JxaR^5Ij 

.-. aRPj^j - = 192 I 

.*• *t«ij 216 f<3F? (216-192) ll^1=24 } 

.*. 192 ®fT^ m 24 

.*. 100 tr^lf ^W ^1 12^ i 

y. 1^^5Tt^=l2^% 

4. lOtT^t^rllf^ f^ic^ #T^t«I ’fta 11 10f& 

5rr^ ? 

llfB J^?i^sij=l0 twi 

.-. IfS I 

10fS» ^TC«l-^ f^;^?f^e!J*ll 
.'. ifB ^tw. f^3F«I^siT * t-f^l I 

.-. AV^t^ I 

^ (A c ^ 1^) 

.*. 100 „ „ ^tVoAV'*^ 21 tT^1 I 

.'. %<?5in»-2l% 

[»!T^ 's 5Ri^c^j?i fsi4^ ??f I llf5 

^TC»I?r i^?1 ^ 'f®! I ] 

^ift^®! 5. ^T^'Tsf 12lB 4% i ^ 

44% ®jtl5 y [P. U. 1934] 

12^ C®l^^ 1 tpFl; .’. ifBii 

.•. ^^]ir(100-4)^1 96% = A^t^ 

1^ „ (105+44) ^ 144%-IJllt Tl J I 

/. «rt^ C^ffl ^a|!9^®fT ^ tr^ ; 

tW? (1 + J) Tl 8f5 C5|^ 1^? I 
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cVm w aw ^pftrr? ^rrcsr fw3t:^5% 

i^tTI v!l?f^ f^!I ^C9[ caF^tc^ 5% I C*!^ 

^n»rrf^?r ^ 9rr5 ? 

f^cap^c^ 5% ; 

c»r 100 (LOO+5) ^1105 *t«tT m i 
^Tr?r, ’?pr»iTft cap^tr^ 5 % ^?r, 

.*. C^ 100 ^*11 (100+5) ^1 105 

.*. c>[ afr^ 105 „ „ „ „ ^1 iioi ^vm i 

^<r\, c^ nil c^ lOD m c^ iioj i 

.*. =(110-3: - 100) ^1 101% 

7. vH^ 15^1 apf ^f|^1 6% f^35^ I 

SR^etj 4% WH ai?r^ f^3if!I 2| tT’Fl 12% 

I cn m ’Ff^TtllsT f [C. U. 1944] 

^iTjfSir aF?r?5T 100 5^i?T, 6% srTc^ RaRT^-(100+6) ’ll 

106 ?lf I 

4% ^C5I ;5?rjfB?r ai;?r^5rj ^c®!, ig;?[:^5TT (100-4) Tl 96 l 

12% 93 (^-ttiV-) 

. .-. ^(^fc’f’Fi (^^gi -106) Tl II I 

f^jaFn^sfl II i^5f^5T 100 ^^1 

= 1563 I 

.*. aF?f\5jT = 156 25 n. i 

8. aj?p 760 i£i^fB c^t^1 iii’^ f^f%t 

864 ^f^®T I 

20 % srr® ’r?F5 ^<t?i io% i c^f^rf5?r ^ ? 

cfT'si ’f?P 20% 5IT® (^®ny12Sjta^S?r 760 

Tl 912 ^T^l W f?3F?^j (912 - 864) ^1 48 ^T’Fl #5 I 

/. \9IJ (10+20) ^ 30% C^ <?[tf, f^ap^j 481^r’?1 C^ ) 
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V Wr^^30%TlT«%”48^} 

W ^9U » 48 X -y^p. ^ 160 ^<s1 I 
/. c^T^ f^C<^ ^90 - (760 - 160) ^1600 I 

9. cap'^rr^ 10% %r's 

;^f5^ ai»g^C9TJi c^rf^ 20% 9ft® i 3 f?!^j 

^ fif«ri ^Trf|9f ? [ D. B. 1940 ] 

^jfB?i ap^^sfj 100 tT^*1 ^tc»f ^VQ^I 5t|, 

(100-10)% Tl 90% = (100+20) ^1 120 «ft^-^.C9iR j0% 

^ cap^Tir ^9fj ^I'e^i ^tutfl^f i 

oq^ Jft^-^C^TR 90% Tl t\=120 
.*. «fr^-’59fT »= (120 X -V-) ’Tl 133i ; 

100 ^(:9(r ^ 133J ^11 

.•. ap^^pfK ^*t?r (133^- -100) ^1 33J% (R*ll «rt^-^9fJ I 

10. ^9f^f f^ap^r 25%, 

40% tp^-’Rcap®! 75% ^rf® I t^ap^RSfj 25 

^ T [ C. U. 1950 ] 

100 ^1 ?^c9r, nT^^ptft-^cap®R 
= (100 + 25)^1 125 ^1 ^®<ii^, ®RR -= 4 ^ x 125 

= 175 I 

t;Rri-fep®l 75% 9fTr® ^R, 

^9^15^ f^^(^9[7 «IJg X175 ^ I 

11|>S1 'rW^9|T ^C®T, ^«^<tTtr5T-W 100 ^RFl , 

• • ,, „ ,, ,, „ „ TT75^7 W|"I 

=-V{P ^t^1 “8‘16 I 

.*. = F1. 8 16 

[ 'sim C*\^ ^?[1 m I ] 

18 

1. 87*50 ^R ’'P® ^RR ^C9f 8% ^VS Y 

2. NfiO ^Vm 450 ^RR l^apif ^jff^csf *n®^1 ^® ^ ? 

3. v£i^ C^'SI 138 ^=*PR ^U9T 8% ’^f® ^ I C^T®Tf5? 

ap^^l ?F® Y 
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4. 4500 ^ 12i% I ^ §800 

1^?r ^ ^ ? t ^ 

5. 13 75 5(. *r.-c^ 15^1 10% »It^ 

6 960 C’^l'HsI 25 

^P3 I 864 f^SF^ ^fgcsi • '®T^T? »f^^1 ®TT'» ^1 

? [ E. B. S. B. 1951 3 

#7. v£|^fB 2^% '«Ff^ I 6 ^1^1 'Slip 

1%2F^ ^%5]f 5% sft® I ? [C. U. 1934] 

* ’ «8. f^sp?f 13% I 9 75 ■*1. 

«(lx^ \i:5TT f^m 25% SIT^ I '( 

9. 5 ^t^?l 6f6 f^f^?i1 6 5f6 f^5F''!l 

^ ®!T® ^1V 

10. ^t^T?r 4f& ^’TfC^ ^T4*T?I 3f6 

^ ^^^1 ^f^?1 >151^ 'sffsi 7f5 2 ^14*1 f^aF^f 45T1 ?f51 I 

T! ^®T y 

11. 6450 3F^ I 

10% ’«i<f?rf5 6% ’*Ff^?:^ 

^ ^ y t W. B. S, B. 1957 ] 

♦12. 1750 tm?r 20f5 c>Elt^1 f^aF^i ^T?l, 6f& c^WPs 

aRf^c^ij? ^srfsi” I «ff^f& C’^iT'sT^ *i^^»1 ♦pf^^ *t1^’rr*l 

I 

13. 16ft f4aF?i ^flin 4ft m ^aF^^csij^r mm 91T® 

^ 9 \ I ^tm »f^^^f1 ®fT^ ^ y 

14. cm ^4ml1 100 ftftm ^ ^f?w 36 ^t^t^r *rc^ 

50 ^^ftjT9[ f^aF?r ¥?IT?[ 7^% I ^=1^^ 

«fc?f ^aR ^%®r ^T^'Br csili^fl 10% y 

15. 824 ^ f^aF? 

^ ’■TTJfHi 2% *11^ I 4 l^ftiil aR^ y [G. U. 1950] 
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16. ^ 456 I ^1 465 

2% I ^'nftfS ^ ®fTc« f^m 

? [G. U. 1954] 

17. 'ii^f& 4000 f%| ^ I ^ 5000 

^T^rs ^?rl ^ 66§% '5f<;»r i '^T^fS^r 

[D. B. 1924; C. U. 1949] 
\JS. ’ A 20% B-C^ <i|^fS mi I B 20% sTfC® ^1 

C-c^f I C-ii?r A ^c?i C5(Kt?r 

"41 V [ C. U. 1942 ] 

19. »f^ m 10% f?[:gjg 

>m 10% tm f 9ir^ v 

20. ^r<>1Tfl 50% 9tc\5 

'2ff% ^fG5 50 sf. «i. ntft^ I 

'41 ’pf^ V 

»21. 15% ®1K^ 44sf& fen ^1 1 nR 4f^f64 5% 

5-^^ ^£|4^ 21 ^1«P1 fen fel ?'tS5, C5}TC§? ^nn 

10 ;o 51 I y 

22. f44- 2400 96f& W | c?f 36f& 451tf 15% 

5Ttc^, 48f6 4^ff I2i% 5it:^ 45f45[ I ^f6 ^5i?f ^f^ni ' 

c>i apn^c^ij^ fei I ^t^T4 C4fc^4 5{t^ y 

23. 4J‘<4tfl 20% 51TC^ fe^^sij 45^n1 cap^rc45 12^% 

c«fn I ^^4 4^^ 5iT^ ?4 y [W. B. S. B. 1955] 

24. c^m 4T4^Tfr mn «fT^-^c5ij4 ^^4 c^mz^ 5% npfscR m i 

C4 ^nj4 Slf® 5^5|J 712 fel. 50 ^. n. '®t?1 fen 4*1441 33^% ^VS 4*%^ 
^^u>\ ^r^trn* 4t4-^ 4*^ ^T4 *i ^C4 ? 

*25. 4J!% C4T^ 500 ^T45tn C4T®1 'S ^4pfB 4Ff45I I 

C4r®Tf5 20% 10% fen 4*f4nl cnu^n tnn 2% 

5Tt^ ^f45f • C4t^4 aF4^5iJ 45^® y [ D. B. 1936 ] 

*26. ;34J 4*f44l ^^nf?rsT4^ft 30%, ^^Tf^-f4Ca?^1 20% 

vii4^ ^p»-f4CaF*$1 50% 5TT^ TO I OTfSnr t?^1 fen-^^IT 936 ^^1 
^tC5J, ^5^*ft*R-W TO ? [ B. U. 1962 ] 



wrfn Immfv 

'8«FiT, br^j, ^ si'fr’nr csi^ '2}®tt^ 

"BrpsitcJtii cifcn 'e ^rrf^ ffiH (smf^ Ivr i 
^^tfi ^ef c#^ srr%’!'8, f^f^ croi 

bf^j '6 w '2fff^ sftPfc'® ^fSn I 

«rr^#ff^ OT-c«T:5nF ^ ^fS«i, wpft 'e ^fPif^^iF'R 

Wi I ^5(Ttn f^riT%?f Mj ^Tf^T?r 

fi(*fT^ ^TC5Tt^5{1 '-^1 I 

s 

^ »(%sit«l 





4 (^1.)*1 cnf^ (C’f.) 

10 C^l*^ 

«1 

I2cnf5f 

■ ifnf^WR) 

10 

= 1 

20f^f^c. 

=1 *tr^'s(ni.) 



2f^f5I^ 

»1 apTf^*)^ 


•5 

= 1 3FT^ 

10 

= 1 

V 

21 f%f»T< 

=1 

]0C^5( 

=1 3PT^ 

27 

«=1 TO^ 

203Fr^ 

= 1 CSimtf^^'R 


fl^»( ^ 

16 W(5l.) = l^t^N.) 

12 tf^ (t) 

= 1 ft (f.) 

16 

= 1 (^.) 

3 ft 

* 1 -nw (’f.) 

28’rr^'Q 

*= 1 c^^fi»r^ (c^i.) 

1760 ^ 

=imt®i (*0.) 


«i m (^.) 

220 

-1 fT^ (f1.) 

20 m 

-1 ^ (1) 

8 

(s(i.) 

f$»f *ff?wf«t 

|!N ^ *(&m*i 

144 5f. t. 

“1 

1728 t 

-1^1.^,. 

9 

«i^. ’f. 

27 

=1^. If. 

4840 % ■n. 

-14^ 
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l^tfn 


«rr*t 

2 (*n.)=1 (c«Fi.) 1 ’tjTaR mm ^srfu^ » sttif277;^^^f^ 

4 CTfTf^ -1 ’tJt^R (^.) 1 '8iR-62'5.‘»Tf^« 


1. Jiirsf ^ir s ^ 

1 m. 10 R+l <ii? 105 m. 101%. 6 cn.+i »ii?r 21 f=[. 8 cn. 

[ W. B. C. S. 1951 ] 
u5?r 4g m.+l v£i? 105 <11. lOi^g f^.+i 2i ^% f’^. 

5 

= (¥Xt^s) li ^- + 1 105“^ ni. + | ni. 


20 


-2\ li ’O.+l vij? 105 |i ’Tl.+I <n. 

- 2 ^ I *n.+| «ii^ *fi.+i »i)^r H ^^ 

=^ *ri-=^TlJ“ "tl.»80 *fl. 2 R 1 cn. 2 5Fl. 

2. 1 <TI. 5 R. ^ R<5r ^ 

’5rl^ 1 «1R. 6 cn. m i 


^tRsiri= 1 <Tt 5 R. 


(3-47)2-(2*53)* 

•94 


1 5 ft. « 47+2-53M47-2'53) 

94 


= 1 ’fl. 5 R. m ^94 “I’fl. 5 R x6-7 rri. 10 R. 

v£l«|5f, 1 ^^ = 1 R. 6 C<1. = l72 R.==| R. 

.*. 7 <t1. 10 R. = ( 7 m. 10 R -r 4 R.) T?T^ 

= 1(7 X 20+10) R.+1 R} t-W 
= 150 X I ^T?F1 = 100 I 

3. 18 9 13 % 41- fW® m ^<f t 

mi I ^(f^j ^ 3 ^ W 30 

’itRiy ’iRr® w <1%^ ? 

18^ 9t = 18A^118-J0i 13^. 4t«13T^’?113Jft 
.*. C*ra5F91»18| X13J ^=250 I 
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13J ^ ^140 ww 30 c^ 9rrf^ i 

.*. 1 ^'“sf^ ^TCif^r m ^^=30^50^^40=1 ^91T^ I 

.*. 250 ®r3l =(I X 250) mT?( = 1874 mt^ 

= 187 WflT 5(1<7\^ I 


^Wt5?(«| 4. oi^fs ^'§0C5l?l FrRfsfTc^ 6 ^ 9 ^ 

''i?? I <2ft5ti^i^ ^¥fc^? ^ff^T 120 ^ 

90 ^^C5[ ^ 9 51^, 44 

5^9^ 3^‘>i^ 51tf^c^ ? [ c. U. 1935 ] 

<srr^c?r?i 120 x 90 = 10800 *, 

«rrft?>f? ^?Ffc^ir c^m^—(i20 ^.+2x9 )x( 90 ^ +2x 9 ^.) 

= (120+H) ^.x (90+14) ^• 

• = 1214 X 914 ^1 ^1^- I 

''^£i^ <2fr^?[ c^iji3S3i55T=(±4|«8_io8oo) 

=J-Y-^ I 

.*. ^5T^5i = 1-2^'i»X 6 I 

^mvsi, = ||x ^2) 128 ' 

.*. ^ + tIi ^ 27072 


^?f^*l 5. • OCSfif 5ff% C<?t?[ltr^ 8 Ot^>Q, 1 C*ff^ 

^csTjir spf&?r 6 I c^fT?il^t!r ^ 9 *n. 12 8., 

w 1 ?pfB?r i^z^ v 


8 *n. = 8x 20 ^1 160 f^f5i-^ 

9 01.12. fo. = (9x20+12) Tl 192 

^ 0 ^ 1 c«Pl. Oort 160 to. w 1 cO. ?pf6? 's^r 6 '■rl. 


9> 99 


99 99 


192 


99 


» » » » n 

, 1 ft. „ „ 'fl- 

-60'm^-3»l1.12«fl. 


• • 


99 99 99 


91 


99 99 
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f5iahrl1% 


• ifrtSW 6. A, B C I 

A «ft^ 6 fslf^ 1 ’rr^*^ B 8 I <?Ff^ ‘ii’?'* 

C fiff^ 10 1 ’TiT^R ■■<p%l m 'srrf^i:^ «;Tw i 

58 ^nrr^ «F9i *(c^, '®c^ wjfc*! ^ ? 

6 *1lf^, 8 'S 10 5T. >rl. ''15. = 120 I 

.*. «ff^ 120 fsif^ct, . 

A ^ (120-r6) Tl 20 ^TC^r 20 
B „ „ (120-r8) ^ 15 ^Tni 15 X 2 Tl 30 ^ 

C „ „ (120-rlO) Tl 12 TfC?r 12 X 8 Tl 96 nt^% W\ I 

.*. <2ff^ 120 'srtst^R (20 + 30 + 96) ^ 

146 I 

/. ^-T?ri 3 X120 ^1 6 ^Pm 3 x i46 

54 ^tT®15|: 6 ^ I 

^ 58 iJtSR ^ ; • 

.*. 6 ^ n^f'S C5^651 rt5 ^ (58 

- 54 9tTt315l 6 ’rrt‘& ) Tl 26 I 

24 A ^ (24-r6) ^1 4 ^tnr 4 ’TT^, 

B „ „ (24-r8)^ 3 ^ 3 x2t1 6 

20 C (20-r 10) ^ 2 TTC^ 2 ’tJT®R 16 ; 

.*. 24 dhW?r ^ mi (16+6+4) ^ 26 I 
.*. 6 ^*^1 24 irr®rl ( 54 ^f7t®[ST 6 m^%+2( 

) Tl 58 If I 

/. CSkfBBl 6 '9*^1 24 I 


§ift^«| 7. 'srrrr^rtff eff% 352 ’fw Tf^ 6 ^7^ 
C^ ^ 6 ^ I 108 ^9t? 

^ ^ 5!tfto ? [ c. U. 1925 ; 


f^8 “ 108 X1760 “Jf^ 

352 ’fW ^ 1 
108x1760 „ „ „ 


• • 


99 


9» It 
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los'^rtt^r (l08-^6-1) ^ji 17 ^t?r 

^5t^ irai >1^ 9rr%^ (17 X 6) ^1102 f^fsf^ I 

.-. f5(d?r ^?|=(540+102) fsff^^-642 f^^-10 ^ 421^ i 
[ 108-r 6=18, .'. mrcrrlt^ c^rsi ^'*n 18 f^ 

C5I ^vs ^ i 

c?t?l (18-1) ^ 17 Tr?r I ] ^ 

i 

8. 40 c^C’f 124«il?Ff5 cjs? WTO 

404 fW v£l^ «ff^sr !» 

cJsffS ?fjT^ 'srf^sR <7\ ^ 

JRtsr ’T'if 'sifWT I (124+404) ?1 528 

^RcnS I 

cjsf 1 TO TO 40 
.-. „ 1 ^ I 

-§54gg^ n«*( Tf?r 1 c^n'C'8, 

.*. ,, 528 ., „ ., ^n 27 CTTTO I 

/. f^4irTO-27c^^s I 

^M^?|«|9. 90^«f 135 ’t^r fw’5^ (§51 ^<*rnTO^*^60 

'e 48 >rr^ c^c’f TOTOf I em cS^r 

iflTO 'sif^apsr ct^?r w ®rfRc=? y 

«f*«R C^ 60 X 60 m 60 I 

.-. ,. „ 1 M « ^ 88 ^ I 

C^ 60 X 60 C^^C'Q Tf? 48 ¥ft®T 
.*. « .,1 « « ^ 70f I 

.■. (S=r ^15 'ilTOf fwc^ «ff% C>ICTO (88+70§) Tl 158g 

itf^SW 'siTO I 

.*. w ctcsr <5=118 c’lr^'Q 158g ^ 

c^rc’f i 4(«m <5 c=t 

f^^(5c=f5f^w TO»*f«t ^srf^sR ^<T^13^’f«f^ 

405 ^ my west's 158§ ^ I ^ 

.*. W“^ ^l2JSc»ftwi 
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• 10. 1 srf^ A-^ 5 B-^fl? 4 % 

30 (7f. TO I elites B, A-C^176 «li:«sr ■■fft%1 

y [ E. B. S. B. 1950 ] 

13rf^ ^1 1760 ifw C*fk^ B, A-C?F Tff^l I 

.*, B-C^ 1760 v£j^^ A-C^ (1760-176) ^1 1584 ^ I 

vH^, A 1760 m 5 
.'. „ 1584 „ „ ^ I 

B-'8 1760 ’fe? 4^ I 
.-. =rl I 

11. <2ff^ ’ft^'S 4 TO?I f^l ♦rf^'i <2lf^ 

’rr^'8 3 R 6 c<T. 5l ^ <2(f% 

R RiF?f c^rft 20 % 9rr® ? [C. u. 1930 3 

'STOr 1 'a !2f«pt?r 1 ♦Tf^'Q i5i-ifl%carr^ 

«4 R+3 R 6 C*r.-7 R 6 fi*f.l 
.'. 2 *n^ ap^f^srr - 7 R. 6 c*r. 7i R 

.-. 1 « « « » =V-xl^i¥f^- 

20% TO ^<fs 

100 R ap^^9ij Raj^^fj«100+20 Tl 120 R 

•*• -V^ » » » n ^ R 

.•. RR® 5l-vii?r (Stf® *rr^'8^ Ra?^^9ij=-4i R Tl 4 R 6 c*f. • 

12. ?rfw 5% ^ ^ cflcnrRitc^i^ 3 ^'s 

]5 ^ 25 ? 

3 X (^1 • 

.*. F2P^R = TOST x{(j~)^-l}*TO3lx 157625 

5% TO TOCSIN ^«TOstx 15 

.’. 'Q = TOST X ( 157625 - 15) x '007625 

Rl <21?^ 'SI^^T -= 15 3TO 25 15'25 3TO 

^^JTST X ‘007625 «= 15-25 3Ft^ 

.•• ftrf? yrt-2C00 JFW-lOO Prt’tlf^'Pl I 
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l9 

(^) 

1. : 7 ’fl. 18 f%. 8 cn. vil^ i 1 ^ 2^ " ^ !" 


c c. U. pl2 ] 


y./- 


2. 19 fn. 6 cn. ‘il^ »il^r j|-C^ 1 nl. 8 R. 4 cn. T% 
«iw ^ I 


3. (2-4-1|) '®i*;c»i^r 36 ni. 13 R 4 c^. 

2^ ym 6^\ 1351 V 

4. srf^^c^ c*r, c>T 4 >t^’ 

1 y^n 25 C>i‘^ ^a^nRs 

50 I C^^-mft c^ C^T^ 26 25 


5. ^fT^T m t 

1 6 y£(^ 2'5+2 C^1. 16 ^1. 3125+448 ^1. 375 


7. i£i^ ^f%5 <2fR 2 8 ^flr®r 4 ?rl. 1320 ’f. 

cn ? 

8 . ySi^ ^3J 5Iv8r*l v|tc<p- I 10 

I 1 f^. 2 cn. 2 ?n 1 w ^j^csiT’p 

*rr^^{ ? 


9 . 1 ^^^w-ioij ^5 i^Rx46o-c^ 1 ^ 1 

. 10 . CTO ys;^ 38 U. 15 C^T. ^15 TO'm Cff^ 1 <i)^ 
’^Tsrrc^f? 'srrPi^T? ^f5 38 f^. 4 (?i. ^?r nt^^i i 
»ft^ ’ffW’f 1142 ^ ^91, 5TTf^ 

11. 121 ’fw 26 *|1. 11R 10 c»f. 3 ^1.-^ 

5J% TO fitR ’far ^fffl f^aR 12% TO ? 





81 


12 ^ *1'®^ ®r^^w 1 f^. 6 cn. 

>1^ 16 f*t. 1 cn. I ^^-f^cap^l ^ 161 % CTf, ^ 

W ? 

13. C^T^i 20i:*t TS115 720 <1t^'8 «f>l1 9T<t1 ^9f C»lt 

la]1 ^i*f-’«rr»it5r 725 *ti. 8 fn. i ^ y 

14. acb % 6 t. 15 % 6 t. «(*w 16 ^ 

2f8 *f^«n NS 3fB ^rr^iTsil 'srtc? i 8 ^b 6 '8 3 f. 91* 1 

m^T^ll 7 X 5 <sfc^j«pf6 5 X 4 I 

10 ’tw ^5iT 2 ?^5T 2 ^ ^ 

15. 5% ^ nT^OQg 3 'Q uapff^? 

6 *n. 2 f%. y 

16. v!i?pwt^^ FI fiff^'nr^'S 3 f^. Ffc^ wi ^t^tt® 20% 

I Fl-vfl’J 2 f%. 8 C*f. I ?f? 

«rr^ 8 «rT^ fi-^^ 10 fkf^ 

FI -sif^ <Tr^>Q 3 f^r. 4 cn. f^sF^i ’pai ^ sft^ y 

17. I vft’p th:^ 

Tffw 2^% ^nir 'pTcsf 3% *f%5i5[ i 5 ^ nc?r cncrrs' ^ 

18 *11.7 K li c*r. ^ I nfisrr*! w y^ 

18. 8 *f1^ 'Q 4 ^^fi5 cFtTOf? 400 ’im^r 

I dt^TBm w y 

*19. CFt^tm^l 49'25 ^ «fC? I A, B C vilTOI (71^ 

C5t^t55T¥ ®f^r® ^tf^sT I A «2ff^ 3 MsfC^ 1 *rf^*&, B -5lt% 5 1 

C^1^t 1» vf|?i^ C «tt^ 7 1 ’IJT®!^ ^’Tl W>1 W.J I CFt^rmfS 4f^>^C'l 

W9|*(<P^? 

20. A ^TH 5 TT? <Sif^ ^ CHW 30 

f^mil TO I B, A-^ 2 ^ TO A-(?P 17 »I1. 880 If. ^ 

f^«ff%an B f^»rt^5c^ J^i(Stv6f^»i y 


21. ^»T ^ 


44 *n. 

11+—* 


+i ui? 1 m. 13R 4c*f. 


7+-- 


*22. 5 fi» 4 ^ >9 3| ft» CFhtWBr 30 Wif 

TO?TO9^x3^f^x2|^f^^imil^t5:C¥TOCFNW 
ntCNFra—6 
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C^injf^f ^ ^^Tf|'«T ? f C. U. 1939 (Addl.) ] 

23. .OT 9ittrs(?r mi f^l v£i^ 3 c^ci ; 

^iPR 30 (?rti tfmR ifi^tB c^ 10 

^Ffwi m I b!<j w ? 

• •• 

24. A, B >8 C ys(^ 6 i1. 3 fi. 4 C*f. I A 

20 B 24 C viim 16 fiftir.mmS itW \ ^ 

25. m fwrtms ^piBi ^mr 25% t^'6 

20% ^'tus f^aR I ^sTRBr 3 it® 

>rfe^f5?r ? 

26. cmi ( 75--36 ) ¥rfi?F a *4?2 ^^Cil 

5it^ B. ^ '056 373-3 3 r, ^®c^9 

^prnr 'm^ ^ ? 

27. 5 isfijjr 13 72 ‘USSR'S fi^?i w m® 

«r^ iTc®ir i ? 

#28. brm f®w I ^'4 

^ 5-§ ci. flitch csrrt 4 it. 12 fi. 7*i ci. OT'enTi'sfi miw 

«rt% 4<iW 1 fi. 9 Ci. fliTCi 35 iT^'Q 4J5 ^ I 4i- 
44^ ^BDvsi 4?® ? 

29. if? 5^ CiT®1« 49^ cwif it'aiTtc® 9 f^ 18 i1.18 R 9 Ci. 
iH 44. ®Ci 90^ CiTSl « 432^ CiiC^s iT'STrtc® 20 f?Ci 4^ 474 4^ ’( 
( 5^ Cit®1 76^ CiCii iit? iT4 I ) 

30. a; B >8 C RiiCi ^4sf5 mw 22 i1. 10 ci.-C®^*! 

I A, B 'e C C4 ftitCi 45f4i ®t?Tc® A ^ B-»£i4 

ii® mcw4 J| »il4^ B >8 C'^£14 ^Si^m ii® mw4 /a 4ti < 
A^ittci? 

31. ifii ICO i4? «i5jit^ C4t4i^ 45f4«^ I ifii 6 fif^ct 
'8 C4T4 10 fif^ 1 Cif^H I , cm 4F^^4 CiCi ifii f5 4^^^ 




(’p®(5[ ) 

1. d 

( Ratio and Proportion ) 

A. (Ratio) $ 

^ «St^Pn5 Ttfl «pg[^« (i^tio) ^ I 

^ ’Bfsrrr® ««? ^ 

W ^ I <SiVi TTlnt^ *p^ ( Antecedent) « 

ff^hr ^rrf^ ?rtf^ (Consequent) ^ I ’Stft 

tflC^J4l5c-? »tf (Term) ^ ^ I 

«rWcir et^t^ ^1 

':’ ‘ii^ f^TTe «JW ^ tT? » 

^i{*rr^s ^ 5|fif I 

^Tn ^ 

C«T^ CT, ^1^1 W W11 

4 « 40 Tf1% fr?ii 

^ 'ai TO wt*R TO, 4 ^ « 40 firfilC^ 

1 . ■ . . 
6:1 'mjntt® 6 ri? ^ l ^ ?Tfn i TOtf 

4^'8^jjfit^«I5W i 43| wwj^nw^iren 

!, <44® w’i«)i I ^wtK, ««rfw’rtn tw >iwti I 
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*30 *m\y 1 (100 ) A i 

30 ^v\ n^ '81 ^^-3; lo 

ari^; ?rrPRr'^5j*rr® ^r® 1^^, 

(i) ^ ^ wrr^ ^'eii mm, 

4 

(ii) ?rTf^?c^ *rf^«r® ’?%! wRi 

(iii) m I 

f^«W^ wlt^s 

^ Ttf* '8 *I^T5T 

( Ratio of equality ) ^®[ I ^5J*rf®f5 *f^ I 

^«jn—3:3. 

^Tf*nw ^tC9I (Ratio 

of inequality ) ^ I W«n—5 : 9, 13 :11. 

^ ^ Tff% '»i^*rf®rv fi^ 

9|ig[9tt® ( Ratio of less inequality ) ^ I —^5 :13. 

^9,*fTciR[ ?Tfn ^TPt '«(5fnr3n'w 

Ratio of greater inequality) ^ I —13 : 5. 

'SRi[mr®f *15 ?tf% 'Q ^ ^ ?rrfn ^8 *15 

^Tf^?iic^ ^f^c9f c’? ^sjnr® m ^ ^ 

(Inverse ratio ) «IC919^ ( Reciprocal) ^1 i 

wl—5: «i5[*rf®' 6:5} «iram J. 

>l?aT-fial cm8 ^*fT® WT^ ^ afm I 3 fti»T?r: 5 . 

/ 

IRR (Simple ratio). ^ W'^•fT®'SI ^C^r, ^^t^ 

,il^tf^ SijntCS^ *15 ^ ilC<(T 

CT ^ fiias sinHiV ( Compoun^atio ) 

5t*f j ’Wl—3 : 4, 6 : II, 2 : 5 , ui^ 

<3x6x2): (4x11x5). 





d5 

* B. ( Proportion ) % 

^ ^S5*rr® *1^*^ ^SWrfw’fC^ JWty t rs ( Proportion ) 

^ I Ftf^fB TTf^nr ^ >6 ^sfnr^, 

FTftfSc^ 5iiirt^*ft<l 

( Proportional ) to i ^nifl—(a) 15 ^6 18 

10 ^ 'Q12 ^pfn t i (b) 2 

se 4 ^ f?3f >9 20 >irrr5(*rr^ ; TO*) viiTO^r «S’»l’r ^tf^i 

“**” fki^ i cro,— 

2 ^1: 4 fm :: 10 f^ ; 20 I “2 ^ppi ^*rt^ 4 
10 1^^ 20 f?5l”,—«i|^*f *Tf^^ ^ I 

»RT5?*rfC^^ FTf^ ^ =0-'e *fTO i f^l ^ 

viiTO^ cTO^r ^tfn I , 

'S ^fnc^ lift ( Eitremes ) ft#hf 

'S TTfii:^ IPTO lift ( Means ) ’?t«l I 5i^lt5?.*ttC®ir PtflfB TTf^ 
»ic«a iTfro 5^«f (Fourth propor¬ 

tional ) ^ ^ I 2 s 4 :! 10 : 20, 4TO 2 'e 20 «r(^? lift 4 >e 
10 ^j«rR lift I 20 *nm^*rr^ i 

FfftfB iwi »iTO*rh5t tfttfli nft '©w i<(pr lift 
?^’«*ITO1^ I 

2 ; 4:: 10 :20 if«ii12x20*4x10. 

TO ^ TOsh itfti wr?j^|T^ c^fTO *rreii to ci, 
fif’W: ft?hr:: TO1 ft^i ilfti^ W 

(Mean proportional) «iil^ ^1 iTftj^ «l*ri ^ llftl ^1 
(Third proportional) 1«11 ^ I lifter Itltltft^ 

( In continued proportion ) TO I 
■ 2^ 18 ftR<B aFft¥ >ITO*0^ j TO*12: 6.:: 6:18, 

2 '9 18^41 TO TOif^Tf^ 6 W 2 « 6-411^1 »lTO*fT^ 18- 
irtlT J 4TOT 1^11 TO«1F ^ 
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« 

8i?1. 25^. •f.; 10trt.*30 5r. *r., ^ 

8 tn. 253T. *r.s 10i?1.505T.*f.-^^-^-~=U: 14. 

1050 *r. 14 

I «r^ ^ < ] 

lirtf9<( 2. 5:9 'e 16 s 11, »n:«(J C^FI^ ? 

,..rt 5 5x11 55 _^. 1 , _6 6x9 54 

^“9“9x il“99 ^ • ^^“ll*llx9“"99 * 

/. 5:9 I 

[ '«i§f*rn5's c>ft^ 

viCTH! (StmcfT I ] 

^«rtf ?[•( 3. 2 ; 7 i ^ 63 I 

«|4?rrPr^f 

2 2x9 18 18f^ 

63 firing “*77 X 9 "63 ■’63 

.•. ■^c4?l ^ »18 I 

[ i t^n fTp( *« ^ ?TPr i ws^, 

'8 ^Sant'S—vii^ «ir<fT ct-c^ ^115 c»reii 

4T%^ ^?f5 Wl TT? • ] 

4. I; f c^ ^yntr® i 

f; S«{^x35)s(^x35)-ll! 15. 

[ *rTc^ ^^<01 wt^i ^ m 

^ I 5 >8 7-vill ar. ’fl. «. 35 ^ ^ Ttf^ 

fM I ] 

• 5. 6 ,9 v816-iii^ ^ 1 

6: 9 :: 16: f=rc<fl 1 .-. f^c4f >«4F1 »4V^-24. 

[ »r«it?t*rTc^ ^tt^ wmi «rr%9r, ^ ^ 

(b) oifi^ 5i«fWfTPr-«*Titf Tlf^t WW4#^ 
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6. i J-ai7 aHfT-5T5f^i;*rr^ ^*1? ^ I 
i; TTln s: f^r<^ ^tf*r: 4 

[ 3|i^?p ’i^rrsf’fT^ f^fs c^-crr^r c*r6^i «ir%3f 

^?Tr9 •, TO*i “ -/ (<fift^ ^rrfi^snRr ) f J 

7 . ^ ^ 5 ! 9 f«rc»r ^«ttaK«r iiooo ^ 7000 ^ •, ^ 

«fc^^ 1000 ^»i 3 r (m’T I c^ ifC 9 i^ 

«r§f*tr5^5!Tc^ ? 

w »rc»Rr 

«(11000+1000); 11000-12000 s 11000*12: 11 •, 

Wl?! wc9i^ 

-(7000+1000); 7000* 8000 : 7000 - 8 : 7 

12; 11=84 ; 77 vi|^^ 8 s 7*88 ! 77 .*. 8:7>]2;U; 

tirt^?|«|8. A;B*2s3, B;C*4;5, CsD=6;7 A 

'Q I>^ y 

e=l’‘e’'§““^5^T=i» A:D-)6:35. 

^ 'simc^ nm*r® ^ f^m 

l^Trfi'®f5r?ris‘iw 

«t’W ’JTf^ ^ I ] 

« 

9. A; B-3; 4, B: C-5:6 A, B >6 spfij^ 
m I 

A s B-3;4 i 

Bs C-5;6-l:^-4;^; 

.*. >^!BsC-3;4;^^*15:20;24. 

wt^ ^*nr TTpRf *tr^ ’wi m ^*tim 

Tb*!* 4 RFM 1 * ■’tI W I 
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^wtwl 10 mn T[»i^«r 's ^wstzit^ ^*fr® i: 2 ,♦ ^ 

ctr»rTc<^ ^wT’f« wwsrrn 2:3 ^c^r, ff^ cnM*c^ ’?wf’f's 
^•nsrrc’f^r «iy*rt® fsr^ ^ i 


^5f ! 2, 

'>i<T«., T^2 4 tIs ^1 ^ ^'stn •, 

f^li TF^rsN : - 2 ;*3 , 

^<r^, ^nm i|g ^ wsr^n ^ 4 i 

.*. ^ c^fTOf^r 'fJ'Tst’f ’iw 5 i 

wf¥i c^rmfrif^ ^wf’f w i 

.-. ^71 ^X 2-^3 I 

.*. ?f^ C’TfTOTf /if ^>*f (1 - ^s) Tl H • 

.*. c’rt^tttf^r ! wsrst’f - ^; jJi -= 4 ; ll 


^irtiCT*l 11- *f^ 'Q *1^)^ 100 

^ ^5Tanr 2: l ^srfsr ^ i 

5 fl^ -= (100 - 2 X 5 ) ,T 1 90 » 

^ ^^si «iy*rT^ 2:1, 






X 9030 5 T«.>nr 


( 2 + 1 ) 

.•. -<I^JlfH - (60 I 5 ) Tl 65 

viPT^ ^^tlTr=f TT 5 -( 30 + 5)^1 35 ^«.^^ 


«w«rw 1 

«rfTtc?r €fTt*f ; 

1. 52 : 91 2 7|: 46i 3. 56 T ♦!. : 4 ^ ^ T. 

%f»rf^ «W^r^«f%CT TfCT? aFTTffJTfCJ f»rT : 

4. 3; 5,5 : 8, 8:13 5. 1*36 : 2*48, 41: 6^. 3 ? 7 
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cftf^ : 


6. 

3; 4, 5 ; 6, 7: 8 

7. 2f : 2f, 6*3: 9*6 


8. 

• 

fsi 9. ^:i 

10. 

U- 

'8fsj*rrc^?f 'm f80 ? tf^ ? 

12. 

^ Tr% ^*fT^ 6: 

11 i ^?( ^ TTR 132 ^ 


? 



^ : 

13. 

12 :20;: 3:: « 

14. * : 2 :: 5:1 

15. 


16. *: 200:: 75 ; 500 

17. 

J2*8 :»::*: *8 

18. 3 ; 10 :: * : 5 

19. 

*09; * :: *08 ;»*15 

20. 4 :*::*; 9 

21. 

A-T ^ B-vfl? Wl^ 3J 

; ysi^{ B-m 2i 

1 A 

^ 'Q C-ii?r ^*fT^ Wf m i 

22. 

«rr^ 9 tw^( 14 

^•&Tf 2760 f%.f^. 18 


405 ^.f^. tT? I ’ff^ ^1 ^ I 

23. vii^Ffg t^ar?r Tm«f»nr 3; 5:6 

84 ^c»T, 'faf^ ^ br^i ^ ? 

*24. iSi^ 12 Wt? W « W»l 3 :1 I • 

W3i-f^fsr^ w c^ *rf^ w«i irf^c»i >lr ntcai 

W '6 lf9l 5^^ f 

25. A, B ai^T< C-CV 2430 iTW .W ^fll tf'he c^, 

^««rn3!C^ 5 10 ^ 15 ^ 

3 :4: 5 ^ I [Utkal U, 1948] 

26. 25: 37 ^ nc*nr ^#5 crr^r ^ 

5 : 6-^ 1^ ? 

*21^ ««’?# i ?r7cm a 

5 »rrf c«n^, ffir c^ ’TO 4 irtv orf i 3 wfrro 4 •rft^ 

»n(rm ^«innr ^[»R1 ^ i ^ CC. U. 1933] 





28. 3 A-? Wl: B-»£Br ^ 'iWS B-*i)^ ’W’T: C-»il? Wf-r 

^ ^rr=T 3:2. wr?r 180 

aJTSjwa TO w f 

29. A B-»fi^ TO»Rr 35 l 5 •Jjrt 

f|»r 2; 3 i 5 ^<^> 1 ? ^nr wnr ^*rr^ ^ ? 

*30. ^fB ^*rf^ 3^ : 2| i f¥% lU f^t’T 

^1W 4^ ; 3i ^ I ^ ^ ? 


2. 3 'tsmf^ 

( Simple Ratios and Rule of Three ) 

A. '( Simple Ratios ) % 

>!3rr?f^t^ i5Tf^ Tffi^ -nm «f<iw fWB crfM of'8?i «rT%5T 

Tr% ^f%Tnr «fett^C?p^ ( Rurle of Three ) ^ I 

fspir^RT ’iT^tWT Wl ^ I 

^t^i:*l^ 3Tnrfm tsfferrfB T^rtc^ i 

1. 6 W ,30 ^FPi ^tcsr 22 «rrf^ 

\^^flBlCTS 

6 <ftf^ ^«tt=30 

.-. 1 „ „ 

/. 22 „ „ „ -5x22^110^1 

• Tf? C^, ’Tff^, 

^t3r, ^-a*! 

’itfw, i*t^ nflymc’it ?itffn I 22tiT^ ^ 

iliw ^t?w ; 22 ^ ’ -ivcw .^J» 6.^ ^Ijiryw '^»IT 

^f|i^1.22 ^*mvs *Tf^[yW:.f^yi'7 TOTK: $ frfj^ ,t®C^ ^ 
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^ wsn^ « biRrrf^ 

30 frwr? V ^ 22 ^ nt'STl 

I »^l1{C9f W^"tfBrv '®*W?[*lt^ ( Multiplying ratio ) 

[?|f5 f^>rrr^ 

^ I ] • 

22 ^=30^x^ = 110^t?Fl I 

^frt?i«l 2. 18 W5T arfw CT Trt 20 ’^?rr*fi 60 ^ 

arl^f^ o(^ ^ ^vsfifcw ^«(i *rrflR:^ ? 

18 «R srf^ c^ ^ ^ 20 fwc^ , 

1 „ „ „ „ „ 20x18%5f 

•*• 60„ „ « n „ » 

^rWCTi I 

CT^ ’THf C?r, «ff5 aTto^T ’Tfifm*! ’Crfksi, 

nfk^ ^Tf^?r, ^Ff# >fsiT«ri fwc^r?r ’T^^OT'S c»l^ 

fifff's fcra 18 : 60 
I /. f^<? ^si?*20 X J| ^ 6 I 

'««m?f*rT^ vfl^pfg ^ ij, vsi^ 


B. ( B«lc o* Three ) g 

W8 c>it ^ ^ ^ 1" ?rr% ^ m^ri 

4lt-WftOT slf^RrtC^ (.Itule^jf Thr^e I 
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liRrrPt^ »Rr»i »nii| biftR¥ (Diiect 

Rul.e of Three ) (?f Wrf^ 

(’ Inverse Rule’of Three ) ^ I 


^Tf^fiJ'e ^ 

5^4 5Tf^ Cft^ ^»I CfT^ I ^ 

vfl^ Tjn ifitcji l^cff ?rfHc^ M^1 

4f«r'5 f%5f$ Ttfn^i ^16 

Tft5f ^f*R ^ ^nt'^ i vn^r^, f^<ir ^fpr 

5Tfn ^c*W w ^fB ^T% f^f5 Wf? TrtCH'e^*n TTf^ 

4W1J ^tR ^ I ^ TTft ’®;c*wi c^ 

^fB Tfi^fB TfR 'Q ^^fB fil'«p( Tfc^ Tf*f^ ^ 

4f«W >61^? ^TfnfB?r «(cifi ‘!’ 


^ff^«| 3. 4 f%. in. ^»I 7 3’20 91^. m. il^RT 

4 f%. m.: 9 m.:: 3*20; 

4 

[ TO C^, 5t^RI9 *fft^If*l TfftR 

^Tfw I ^ '9«rR^ Ff^R? ^*rn5, ^ ^Rjt 

«R5(*rfm ^ I ] 


^irtf?r«i 4. ^ 5 «rsr 16 to ’rrt;TO*n ^pto *ftnrr 
^ 20 wsr iRT^ i ^ ’^'^sto w<n ^to ? 

20 W5T: 5IR:: 16 fiR : tol TTf^ 
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3 C9ft^ ^ nn^ 1 

2 W5T TtspF 1 irq ^^16 w5( 

f 

2 ^ : 16 iR ;; 1 «R (?rf^: f tft 

• •*• %f? ^fi-C9rf^=*8 «R c^it^ I 
*ii<R *8 ^^ ! 3 «R C9it^ :! 7 fR : ^fn 

/. t^C^f TfH-% f^=2g f^si I 


mm9[\2 

1. «*fflm‘i 8 3 m (?\t *f^>rf«i 5tk»r 3 

f 

2. 16 W^ cm^ 15 fWR v*i=^fB ^1^1 niw i 20 

c^rr^ ?(i^ «i^ ? 

3. 2 «R ^ 5 «R c^ 18 12 

^'«10 wsf ^t»i^ c^t ? 

« 

4. 6 SR ^ 2 «R ^ 27 v*)5?f6 ctf'6^'m nR? I 

27 «R ^ « 9 IR C>1^ C^f'S^lR V 

5. 8 n. 2346 tRfi | 

^t?tJ C^lt^ 'smi ? 

6,. 1200 60 f^5(ir ^rs 'srR^ i ^ 15 Ir *ic9 

7. ‘ifffB 1000 'S 30 twc^lf <rtf 'irtl^ l lO 

-na ^Tff^rrc< viiw f^T^stroww 

1^im I >rrfN7Tc< w ? 

8. 4000 c^rtm 190 fctf '^rm i i 800 c^itf 

« 

^ wfH csrrrfi ^ ? 

9. ^ C»lTf ‘ilfCT 72 f^tsT iilffB ff^ ff?t^ *fR? I 

9t^fmFf^ *nr 4 w 5^ cmf ^Tftwf *#5 

ffe»r ft^ f^t^ cif ? 
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10 . . ^ 2 !^ iR ar!^ 15 fer ^ fpftr® ntw, ^ ’irhw 
^^(fkw erf^ J «;«n ^"«i« ^ ? 

;• • 11. trr 4 1 

24900 «rRi Thr I 3 ^pn 

c»rT^ ^ f 

*12. 5 ^ 10 «R ^115 «f5{ ^ 16 

’^■«w *nu I 4 «R 8 «f3( fit^rr^ 'e 6 ir ^Pfw <?\% 

to ’Fto ? 

13. vii’f ?4 f%. f^. Itf5^i 4j ntc^p, 

^♦nr ajl^. R trlB^i to^i Ritofw 

14 . cm^ c 5 !m<;«tn 22400 ^t^Tor^r 3 *1^1 

^ flay i to carr^ ^t^i caftar ^ ^st^tm 

7 ai«R ^totto I* ^ cm m f^Tto ? 

15. 200 ^»lCS?r 30 to^ <t?i to I 5 twar *|CT RR'& 
50 ^ bw RTto i ^ ^TC»I^ ■«P^to l?faic^ ? 

16. «£i^f 5 wr^Tc«f 1200 17 to 1 ^iiwR 

wRrar w’T ?^1 cm Trf3^«i ^tr$ ^rramait^ ^ 15 to* 

w m ^ I ^T!5t ^tar^arr® ^^tto ? 

‘♦17. 35 aRCaft^F ^^45 to ^R'® ^ftW I ^15 
fir;;? *Rr *Rr ^$T^TOr 7 ^ajt?? ^ ^Tft ^tol 5t»ni1 

’iftl ^®f*R aitfnc^ ? 


C. ( Double Rule of Three ) S 

timto «Rf*nm »iRto ^ R^*rtr®?r-, awR 

BR firat ®wtW 5 1 to '*i 5 {m^ ai^to 

Double Rule of Three ) ^ Wl ^ I , . 
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Tft=f Tf*r^( ^ I «rt#q ?rTf^ 

^ I «rr% TOi ‘::’ fu^ ^>rf|c^* -Sr fki^i 
‘p 5Tfi »f^?it 

^ ^»rr^ ^*rf^«i ^ ^ rrarfe’ g i 

^^sn?r ^Tc? Ttf^^ w^ic^ TlTPr^fPf^ 

'®*t^ ^ ^’f ^f3C5[ ^?r ♦ft'egl ^i^ i 


58wtlRI«| 1. ^ 50 aR arf^ -ST®!^ 12 nf^aR ^P%l 120 
6 f^. f^i. ^^51 nrni, ^ 80 aR arf^ «r$j^ ^ ^ 

^Ti 48 to 4 f%. f^. ^to nrto ? 


- - 

afw 

80:50 

1 



48: 120 

:: 12 : f^i:4if 

f^. f^. 

6: 4 


.*. 

w-iaSitSSIgia’ll 12J1 

W^?r*l 2. 

4 ^ ’W'trW'H 4raj? 9 iftsw ^fin i5 

to 50 ^p»Fnr 

aitt=T, 40 16 vflsi^T 27 

5Tf^ *ftr^, 8 *rffl39si to 15 ar^ 

48^’i^»rrt^, 50 16 

w 50?^?r 





15:4 



8:9 



50:48 

i- :: 15 »pr 

’Tf^ , 

40:50 


16:16 


. , 

27:50 



tofl ^ 10 ♦ 



1. 6 csrr^ 4 fwc5T 48 m ^U ^TfUrs nrc^r, 

rs 10 w^ c9fT^ 120 »iiir ? 

2. 24 wsr 7 ^ *rfiarsi 70 

^trnr, 42 w^ c^it^ sf^j^ 14 n^ar*i Jf 

3. ^fw 50 «R C9fTf ^Iff3[3f 8 nffsrsi vfi^fij ^ 12 

r»ff *rtc^, ^ 60 Bf5( C9rt^ ^^5 

rtc^?r f^*i vn^ 16 fww nt^c’^ ? * 

4. 5 3 TTf 5-f5 i| 

135 cm^ ^1 ^ 6f^&5Tr^ c^rn tfT%i ^f5 

yfTi 2 500 c^rr^ ^ji ^?ri ? 

♦5. ?rff «rf%R5r 9 ^ ^srm 35 to 6oo f%. R. 

rrto ntr^, «rf^5f^ lo ^ f^fsr ^ ^ito li ^«i ttfiJffl 

f^to c^ 375 f^. f^. *rrl%c^ ? 

6. 6o«f5jc9rr^ 6i8f^nr3r^i vii^f5firf^2i to 

i to 15 to ’fc^ c^f^ c^m c^, ^itai 412 tor?r i 

W?r *1"^ ^C® ^^C®T ^ WCpsT C^ft^ y 

7. A c^ W? 3| 1^, R ITC^. B c»ft Wf 4 R. R. ttc^ I 
\ 6 Rch 165 R. R In:^, ®n B 15 to ’v® toTtonr ^to ? 

8. 9| R. 4(1. RRn 80 R. R ^ cmn 3 ®t^i artcn i 

.30 R. m. RR»f ^ Rcmf^ i:48r*i ^to 27*50 ®t?i »rrto ? 

9. 17 cm^ 100 tonr fW, 4 toR ^ I 

»^f5 25 to ^tto® ®C^ ^®«R C^rt^F ^ 1^8*1 ^Tf®5T- 

cir^TT^r *l4 aror ^c® *rfto^ ? 

10. ^ 12 iR ^FraitRi»t?r brR^ lo^ ^ *r^ar>r ^^?ri 8 to 
0 »fR5r» 60 »iito ‘Ipr 720 ^?r ^ ®c^ 

fto 7 ^rto ^Ti ^ to 9 ^;r 50 «Tto, 

(5 *rRc3T <1^, ^960 frRc® ntRc^f ^ 



11 . 80 ^ 8 ^ nf^arsi ^^?ri 2 srrc^ so 

20;tlirni 41^'«12 ^ nrc^f, ^ 

^ IR aff^ nflfarsi 5 5l«TCf 20 ^J-, 15 

4}^ •'610 f^?r m *rr^c^ ? 

' 12. ' 12 «fST (?rr^ 4(W^ 9 ^fSTl 30 %3T C^T^ <4^15 W 

nrc^, w C9[f^ 5 mf5i[i 24 in 

««1 ifi^lS ? [ c. U. 1948 ] 

13. 3 ^ ^ 5 frcm’? 8 f^sr *rfw 

Tl 7 Tf^r^ c>i^ ^ 12 ?FRr$ i 
^91 13'IR 14 «fS{ 'Q 15 ^|tC9lT^ ^TC^?f 13 ^*1 ^ 

*rrf^c^ 1* 

*14. 1 ^cm^-3 Tf91^l ^fif 3 wsrn?^, 

4 ^i( ^C9[r^ >4 5 ^T®!^ ‘ilfcai c^PTsf Trt 12 ♦ftinr, 

4 «R 'Q 10 «R TT®!^ C*!^ ^ ^ fcj ? 


3. Jim^mfkrsp wn^ • 

( Division into Proportional Parts ) 

efirs ^Tfnc^ 4f*r^ 4jiT9ftc^ 

( Division into proportional parts ) ^C®T I 

®ifT^«l 1. ^ 5K<o 1178 ^ I: I «rsfntr^ m ¥f^ 

fT'S I 

i2p{'^ '5f5[*Tr®=|: 1=1x15 |xi=A • ii“9 :10 
vfi’ifc**, 9+10=19 

.-. 4{«R ^jf^ X 9 ^^1 558 

'srn“-U^ X10 Tl 620 ^ I 

^11’Wiw m ^rs ^ I ] 

nT®t»fPr«—7 
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13390 ^ A, B '8 TO 

f» 

rhe C3R, A-?r : B-u3?r «f<»f : • 4 • 3^ B-^ii^ W :*C-^i 
:: 2 : 5 I 

A-?W 4 4x4 16 B-tH^^I^n 2 2x7 14 

B-4S W~3i~3Jx4"l4 C-SJ »t«"5“5x7“35 

/. A-^ : B-»fi?r : C-<ii?r :; 16 :14 s 35 ^ 

16+14+35 « 65 

/. A-^ =^-'*6^-^ X16 Tl 3296 , 

B-tHi X14 2884 

X 35 *11 7210 §T^1 I 

[ ^c5T?f 'ii^c® «rs ^ B-»ii^ ^arf^! 

I ^ 14 ^?ri I ] 

3. MOO-fS 2 5 ^tC^Tf^ 'Q 8 ^ TO 

dn^:n wf'8 i ^^*r, I 

•*. « « -= „ „ „ I ; 

^tTr?r, J 

„ = » « » I J 

^^•^-1; I s t=9xl ;9x|;9x|-9s6;4 

.•. 2 : 5 : 8 wsr 

=9x2 ; 6x5 ! 4x8*18 s 30 : 32 

«il^, 18+30+32-80; 400 ^T^+80«5^, 

.*. <sic^^ ’IJR 5 X 9 ^1 45-f5 
„ „ 5 X 6 5J1 30-f6 

4 

» 5x4^120-15'srrsi I 
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^^•1 4. 15 .sn. f^sn Fl. 20f%.**il1. 

2^^. m, FI C^ I tilt 

f^=I1 FI; FI: FI -15 ; 20 s 25-3 s 4 .• 5 

/. • f^src^l ftsn Fl-tii!r X 48 5T1 /g X 48 Tl 12 f^. m., 

• Fl-tii^ *f^3rr*l = stItj X 48 5l1 X 48 ^1 16 f^. 

FMir <^3lT«l = DTiT5X48^l7®5X48^120f%. Sf1.» 

/ 

' 5. FT^fl A, B »il^ 5lTc^ m F?iT?l I 

A-? ib-fB ’f?? 7 STT^T, B-uq^ 12-fB ’fsp 5 ^TT^T C-til^ 15-fB ^1?? 3 3(t*[ 
Fc?r I ’rr^^i 70 '*rr^l f*rr^ ? 

A10“fB 7 m K^, (7x 10) 70-fB 1 m 

B->i|?r 12-fB 5 SIT^T K?r, (5 x 12) 60-fB »f?p 1 stT^T m 

C-t£i9 15-fB 3 F:?r, (3 X152 ^ ^ ^ 

.*. A-^ m TO5[i; B-tilf m ^rm^ri; m «rmi 

=70; 60s 45 = 14; 12 s 9 

.*. A-^ m =T?TTliTff X 70 ^1 it X 70 ^128 ^1^1, 

B-t£|^ C(r^ ^«R1 “ TfT'^Tff X 70 ^1 it X 70 ^1 24 ^ 

•il^^ C-t£|i? x70 5nB*’5X70’!l1 IStTTlI 

«w*rt9d 4 

1. ^ 75 cJi-nn, 10 w 15 .^tn ^ 

I^CSI 10 ^t?FCW ^ ? 

2. A, B 'S C-tiq-^ 5ic«g 24680 Bt^1 tfT'S OT 

A 2 ^ ’Ittc®!, B 3 FT^i til^^ C 5 ^ 1 [C U. 1935 ) 

3 . A, B 'Q C-vil^ 1080 tfiicn W iftQ C^, 

A, 3 tT ^1 vii^^ B 'e C <ii^ 3 i A-?r iTTt nm 

4. ^ 3 s 7 s 8 ^5J*ltC^ f%l I 

500 Bt^1 (?l^ ^tc^l 



m 




5. ‘50 n.’ ^8 ‘25 «t.’ orri? 187 

50 ?T. *r. ^^91 1 3 ! 4 : 5 c^ aim 

^ 'SlfC^ ? 

6. 15 f%. f^. 947 R «i|^ c»It^ t! T • 5 

3 tSff^ ^ff^J ?p® y 

7. 3 «R 5 flcsrf^ 8 «R OT 500ITT^ *i«C*f 
’sf’T TT'S c^, fifc^j^F ^ 6 it^ fi}r®j^ 4 i^w 

^T9i^ 1 ti. 50 n. nn I 

*8. v£i^ (?Ft5f nfNT^ 2 : 3 ! 4 :1 sfTf- 

♦rt^sf I I TT^f^ c^rr^ I =wj 

♦rt^?[tf|5T I ^5(fB *rft?tf|9i ? 

9. 7872 ^f’Fi ^ c^, 

^’T^f 4 1S«1 ^’T, 3 m I 

10. A. B'8C-c^ 870 ^fiw '«n ^fliri Jft« (?R, A-f ^^c*nr 

'5='6= C-^^ *75 1 ?? I 

11. 50 5(. *f. ^ « 25 ^ 'S^ fJi^!I1 C^ 420-f5 ^ ^TTCf I 

^9fj?r 'sisf’rr^ 2:3 .• 5 c^ ^ ^srfuw ? 

*12. A, B's C 4^15 I 4 : 2i : 

1J. A C<^ C B-cq^ 

lOJ f^K B ^ C-iilK «(^n >lilT51 ^^1 ^1^4 


4. ' 

(Partnership) 

^ ^ ^ vq^ WmM[C4, ^ 

( Fellow Tl Partner ). (?rl«f 
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W ^ C*r'eTr^ ( Fellowship ^1 Partner¬ 

ship ) ’TC»T I 

»nw ^ feftf^ firaj 

^f|IBr«l 1. (?Pt^f A, B 'Q C 12000 16000 

^1 20000 I CHi^ 7200 ^t^1 ^IT® 

«lr®jm [ E. B, S. B. 1952 ] 

A-v £19 i B-^ ; C-^^ ’si^n-12000 s 16000 : 20000 

-3:4:5 


3+4-I-5-12 

.*. A-^?r ~ 15 X 7200 = 1800 §T^1, 

B-vH^ 51^T^*f = ^5 X 7200 few * 2400 fet^l 
c-4^ 5r5rr^*t* T% ^ 7200 few=3000 fet^i i 


’ ^JirtiR(«i 2. A Wif ^T^^tni 15000 fet^i 6 

A 

TO B I B 10 nu cni^ 

5100 feW1 m'5 I B 1500 fet^1 
? 

^9fTO^ 10 “ 1500 fet’^Pl 

^5t^ „ 1 „ « ^1150 few I 

A-^ (6+10) ^1 16 91^mn = (5100-1500) few 

=3600 few 

/. ^^VS[ 1 = (3600 +16) Tl 225 feW I ’ 


A-^ : B-v£|^ :; 225 : 150 

^ ^ 225 225 

-10000 fet^l I 
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1. A, B « C «rr?ng ^pf^si l A 650 &T^, 

B 500 fer^Fl C 700 f^9f I ^?,n9TC^ 555 ^T’?! ®rT® ^C»f C^ 

2. A, B ^8 C 4500 ^r^f?r 15)0 

« 

9Tf® ^1^51; ^ 5Trc»^ 750 tT^i, 500 's 

250 ^f^9! I c^ ^Sf5r ? 

^3. A, B '8 c ^F>rr?f ^l%?n looo ^t^i ^ir® ^ 

A'S B-viiir 2 2 3 B 'S C-A'^ 2 ! 5 

C^ 9r®jm ? [ C. U. 1932 } D. B. 1943 ] 

4. A, B '8 C dl^fs C^T=f 720 

^rr® i ^srst ^ ^'*f, i •, B i 

♦TT^irrfl®! ? 

5. A 300 &f^1 05^^ B 500 ^5t5(^ (^*11 I 

6 5fT»f TO A ^r^8 431 f^i B100 ^f^i ^\n \ 

61 ^t. 75 =r. <t. 3ir<5 ^rc^, c^ ’tr^c^ ? 

6. 5Tft A, B C Ait ’f?p r? I ^ ?itd A-^ 
10-^’t?? 7 TO, B-viiir 12-f5 9fsp 5 3ir^ iil7? C-^f 15-f5 3TOTOI 

TO=r1 17 ^1. 50 n. TOW CW^TO fwtw 7 

[ W. B. S. B. 1958 ] 

y?. A, B, c ^8 D i£iwff5 ^r^f\ I l-^] ^r?fffr a laoo 

"wT^, 1-^ B 1500 1“5I1 C 1800 1-^ 

D 2100 fW9l I ^?,^:^900^W 

[D. B. 1932] 

•8. iii^ c^«t witnr B-oij ij^ifit A-ir ^ott IJ «*i i TOB 

i TO'S 2 ^rf’T TO A ’^nrr^ l 

I 530 ^rwfl ®{T« ^c»[ f?r 3T®Tt<*f ? 
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A, B NS C crm C?ft<( ’^>«rfa?C3I lOO tw, 150 ^ 

200 I A 9|Tm 

' ■ 

j «r^n nt^9f i ^ A cjjt^ 46 *ft^ b' s c <Tf^ ? 

,.--^io.* A, B '6 c 

^ s ]i s i- A 4 ^>i nc^ 

I 8 ^5^ TO csrr^ 2024 tm ^vs \ a ^ 

tpf\ ’Trlc^ ? 


5. fifm- 

( Mixture or Alligation ) 

f^f^a ^CsiTiT nfa^fT*! ftat*! ( Mixture Tt 

Alligation ) ^Vm\ TO I f^*Br 

^tfaTO 'Q ^ 'sigiTO ^TTOl Wl i 

1. 60 5T. n. f%C^TTO 8 f^. 5n. 75 *1. 

f^TOtsf 12 f^. 5n. F'f^sT f^far^ ^ftcn, '2rf% 

^rnirn:^ to ^ ? 

(8+12) ^ 20 f¥. m. ^911=(8 X 60+12 X 75) 5{. n. “ tl. IS'SO 
/.' ^eff^ f^cmTO Fr^:5i?r ^5TJ - — » 69 5T. n. 

2. «tf% f^^rfTO 5'80 Fi-va^ 4rf% f^r^rTTO 

9 Ft f% ^5[TO^ ^ftC5T f%C9[Tirt5[ f^far^ Fl-^a^ 

^ tM. 6-60 ? 

sf^iisi i2f^m ^ %5iTTO Fi-^^ ^ Fi-^£8f €ff^ %9rf5rfr^Br 

^ 6’60-tl. 5'80) Tl 0*80 ^ i 

.*. <2ff^ f^C^ItTO Fl-«i| 0'80 TO ^ I 
«rfTO^f^?r f^sftTO Fl-iii?r ^ fi-«u^ «}f% 

% <11AHC>I4 ^ ( ^. 9 - tl. 6*60 ) ^ tl. 2*40 I 

.*. Fl-il iM. 2*40 ^ I 
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FI (TR 41^ *n^ to's 

I^'slil *1i|j*< FF I 

/. «r«ii^r (fiTOr Fl-uq? nf^^it*! X ^ 080 
- Fl-<il^ nfl^rr*! X fel. 2’40 

. «r«R«rTOFi ^ 2j40_i 

0-80^3 


“ 3 f 1 


3. «it% 10 tT4s1 »iT5^ 5f!% 

^1. 4‘80 f^f»l 4lf^ 

f^t<srf^ 7*8^ t^a?5i Vf^t^ ir?[^^?ij? 10% 9it^ I 

' 81 * 1 ? *f«fK '5(F*rtr^ f^rf^ fl^r v 

^ (Sff^ f^rTOT? ^1 7*82 wc? f?3F? ?s?t? 10% 

I 

/. ^?1? *(WI »i:?? (100+10) '<1 11C% ?1l J «= tl 78 2 

.*. fir^ ^r$? f^c^iT'SJtc^? *1^1 w? 


-i^x7*82 ?1 ^1 I 


/. ®fs %5|t5jR = (10 - ‘<i^) ?1 %<’* ^t?5l filfs f?C5lt4tt^ 

^*nr *^11^ TO=(-*1^- 4*80) ?1 J4V- I 

^ (SW? ?^c? <71^ 'e 

^T*r? *t?tr4? ^*f? stf's *f?**t? ’I’lR 5? I 

/. nf^^rr*! X -V tt^l='5i*(? ^ff^^iT*! X J4V- I 


... 

*r*rT«f 



.*. s *n!t< = 4 s 5 


^TO?r*l 4 «rf^ '« 4! 1 i 

«w ^ ^ '5iF*n^ 8 ; 3 ?lr? ? 

. 4f«lC^ ?C?f? “ 4^T >> 1 'SI.» 800 .STR 

wc®!? « 4^7 >< 1 >31 *200 m 

TO 600 HRI 

^ i Tl (800X|) Tl 300 m I 

.’ * (300- 200) Tl 100 tSTR I 
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f^*l 

3nr 'Q ^*tr^ ^««rfTO 2; 3,3; 4 «ii^M ; 5. ’tresis ^- 

f^rfat^ ^nr *t\usi Ft»ii I 1^*1 m 'Q ?: 

*ftr3i w - 5 I 5 ^11 ^ “ 5 !^ Ti I 

» w =^l? ^ 7 » N »» “-ST? ^ T » 

w » “?$Jf ^"1 'i w n » “ ?T5 ^ w 

.*. m t ^“(Hy+t) • (HHi) 

. Ml = 401; 544 

^t^*l 6. V«i?|5f5 5^31 16 fii^ ^fjf ^srft^ I ^1 2 w 

^irl 9|^?I1 2 fii^ irrf^^d ntsifS ^5! I 
2 21%^r?r.^9T ntsifS gitf #?! 1 

Tr?rv8 vij^in’T \ nTt3[ ^ ^ ^5 ri 1 

*rf®f5j:^ C3itt 16 ^itf 1 '• 

2 fsi^fr, 16 -r®e ^1 i' I 2 ^ 

2 utfijr^f nf^>rr«i ^ (i - i) i 

i£l^ f^[fa^^ 3[tf'Q 16 I 

2 fir^^ ^^^1 *ftu!s '®i^f^l *rf^^*i 

^ (l-J) cq^ (1-4), (1- D® I 

v£)t^n 2 fSi^ @T^^1 ^5 t irrfSm nTcai 

'*ff^5rr«i ^ (1-4)® (1 -4) (1-4).’* (4)® 

16 (4)» = flitn I 

(16-W) ^1 -W I 

.*. nm *ftca[ nRs[t«i; » W- • -W- * 343 ; 169^ 

• 6^(?\.fn, ^tK^sf^r 's«ft^'ecR^ 

93*8 m^J ! 2 tt% ^ *^< '« 19*3 m 'a 

10-5 sm I ^ ? 

.6 ^\. % V8 {3rt*fT-t^^ «(t^ W 93-8 ^mi I ^ ^1 
^ :<3lt*tT-f5lf>r5 (6 X 10*5) ^1 63 W } «1<K 

(93*8- 63) Tl 30*8 att^ ^ i 
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* 

30 8 'em m c^r, 'srrcfe 

'Vfcf? «rf^ m (19 3 ~ 10 5) ?1 8 8 sn^si 

^'8«R I 

30 8 7 

.*. CSIT5 = g g Tl 2 c>f f^ I 

.*. 'em = (^ X19 3) ^1 67 55 iftsi I • 

§ 


(2}>5tsrr»l1 6 


1. 36^1 n.^^^50 •(.'^. 

«(f^ 44 vr n ? 

2 70 5r n f^i:5iT5frs( Ft^c5i< %^r5]pfTfc^^ 


f% lT[f^ c>o 5f ♦} f^reitstt^ f^ar^ 

« 

20 % ^ f 

3 ^5p 600 *1^ 

640 ^t*fi *t:< 

14f% ^rf® I ^ 500 i^lTl <£^1^ 3IT^ 

700 ^C3T <Tf%5 


«^%1 f%^?fTf|5T V 


A «ttr3i m 5i(f I ^T< 7 »{?f Ttr NQ 1 feoi t 

fvsr^cl IjffiirST 3f^ ^t5|^ f^sej | ^ nflSlM ^ i 


5 9 1 m ^1 4 ^ 

fiia^c*! 6 '©e| f5( I ^ fe:«l ^ fir^ 

snrfl^ ? 

. #6. yi\^ aF?r^rfr$ f^*rf^3T I 

^ aF7^[pi7^ f^m 20% vltPF, ^ «ff^ 


f^^^Tt^rm m\ ^Tcf ? 

*7. ^ <ma[ ?[TC^ I 






2 ; 7 2:9 ^ nttK h 'a(S>«1Tc^ 

m\ 'Q 1 .* 4 ? [C. U. 1944] 



8. m ^ i W <tT5f ^ I *m 

iif»ifi5?[ «i^"( ^f?rl ^ftfl i w it^r ’fcir^ ?ft^6 

^ rt!f i w «tT5l I c^ ¥® ^^*1 *fR 

•il^^ w w TO ^fi®T ? 

9. * f^5{f5 ^vm TO5 % I ntnisfe^ %% '9 

^91^ ^S[TO 3 :*1, 5 ! 3 9:7. f^^rtS TOsi^ ^15 

*rtcaf Fffirc9f, '2fsrt«i ^ c^, ’TTcsi ^ «r:5nf ^§[TO 31; 17 
3^4 [ D. B. 1929 ] 

10. 88 n. 'Q 72 5(. n. ^’f 

f^iti:5ri ^^911 't'rtc<?f ’ff^Mt*! 50 ^ 

f^csrtsftc^ 64 sf. n. ^c?r ^ ? 

*11. TO 9 f9[^t?r ^fsnil 9l^^1 w^iTOl 

ri< wi ^911 «tT3i 9 ^-i 9it^i ^^trf 

Tfi I TO3I 'Q wc9[^ 16; 9 

^C9f TO3J *fc^ ? 

12. 's cift’rj-ftft^ «ff^?f w 20 

r3 c^, % I ^f% ^i[ c»T^f^^t?f ^-f 6 c^'tcTO ^TO^ 
19 3 TO ^^^10‘5 TO ? 

#13. viiff5 Pt'tl 18 f^^r?r ^c*r % i 2 ^ftrt 

’ ^9t ufpr^ %< ^?fi 3^^9r I Prm 3^lc? 2 ^Pnri 

9it5fl^^[1 ^|9TI 
'« ^SFTO w ^ J' 

*14. 1 1 ^1.20 n. ^ 1 tl 80 ^^. n. f^C9ftTO f%^,4lTO 

5f|5i ^ftc9T 1 fei. 60 ^T. n. PFcsitTO nm 

f TO «f^f?r ^rS9f jfTO i 





( On Unitary Method ) 

A. ( Income Tax )%' 

Trt ?lf (Income tax ) I 

tft^f^l c^f'e^l ^ti^i ^1 0 >• 

^ »ni^ tff^f?i c^f's?ii I «iit ^?r «jt^ ^?11 ?? 

or, Wfil? ^11; C\% 

^ ^c?r ^ m fes 3^^ I c^ c^u l^^'\ <iife5i 

3i-c*r '^vui c^ c^u 

I 

^^9Rf"(Incomc Tax Year) «ltrf?r 

^ifti (Assessment Year) ^^11 I 1% '^t^l 

FinanceTAct I f^t%5 fk^^^ I 

1IR Tft^, C^ ^tTl-«ltg^»fii|5^ I •' • 

l8ift^«i 1. ^ <2ft% 4 3ii. n. 'sitw ?^c3r, (?ii^jl^^ ^Vf 

1500 ^1, ? 

1 •«[t?[-^ir»4 ?r. *1. 

.*. 1500 „ „ „ „ -1500x4 sr. n.^60^1 1 

fcrt^«l2." w 3000 ^<111 ^t?- 

W ^11 ^Tl??r ^*1? 3% 30 fel. 75 ^.*t. 

unr-^ f?r® i csit^'»rr^ ^ ? 

3 tt^1 f^ ^ 100 ^Wir 

100 X 3075s.., . 

.*. 3075 „ » » „ »-3-FtT(?=»1025FW^ I 

. A CTftVf^-(3000+1025)Tl4025^T4^l 



®ift^?r«l3. f §n?r, 

5V. *r. f|*rrc^ l^tr'® crr^' bctc?? 4rf%&mi 

*fr5 ? 

/ 

5 ^f. *r. = l tSt ■= 1 » 

.V ^-^»csrf^ A ^ csrr^ ^iKf? ^ «r^«f i 

1 ?TTO aV n. i ^jfw^ c^rr^ «*rf^ 

i&T^ 2 ^r. *f. nc^ I 


«i«srt9n 7 

1. «t1% 3 =t. n. 8775 'srf^^ ^ ? 

2 . i 2 ff% 5 ?t. n. ^n-^i c^ 32^. 75^. *r. 

CJf^, c^ ^ w? ^ 

3. < 2 ff^ 3 n. vii?F ^jf%!^ii64 ^ 

I ^ caiT^ «rf? W ? 

4. 5%Trf^ ^jf%5C^ll2H25 5T.»f. 

«rr^ ? 

5. vi|^ ^j!%5?r ^Tf 7962 I 3000 cm 

'«rr^-^ i5?( ^ I sff® fpm 5 5(. *f. 

6. «ff^ ^T«m A fiTO fRi ^'Qm 4}f^ 

'^1^ c^rf^ 18 50 ?T. n. c’f^r i ? 

7. csiT^ 'sitc^ y 3J% ^ 

'WI >211^ (?r^ ? 

#8. v<i?p 2%, ^3d '^T^f mcs^ 

2% ciR vii^s tr^T?r fiiTcmw fifRs 5 5f. *f. ffjfrc^ 

4^0 *r^ I csrr^ «in ? 

9. 3 ?f. n. lo n. ?rfw 

<stf®c^ ^<S BRI f^?1 vii^ 445*44 <*1^^ I ^1%^ cm ^ ? 
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10. ^ 30000, ^^11 ^jf%! c*rft 

2500 OTSf I m ^v<fH 

•itt’f ^n I Tff^ <srf% 

n 

^9i I ^«it?f-^?r f^Tf^ *r?[ '®’t^ ? 

B. >5^ fi^Hi( (Chain Rule) • * 

Chain rule ) I 

^?ft^«i I 8-f5 91?^^ \»TT 2-f5 16-15 

5fiT 6-f5 ’ilfl'sr 12-fS ^flK \9ij 4 

»prm ^1 3 ^1 \C51J ^^'©fsT *tT«^1 ? 

8-fB m ^513 =2-fB \^7, 

16-fB ^91J = 6-f5 \5jj, 

12-fB ftvHK ^5IJ = 4 CsiT^-^tCil^ ^sri, 

3 ^ (?srr^?r-Tfrsi^ 5t?F!r y 

/. m =96. 

31 WTc=f 5it§i:>;g 

■riwi^c® ^311 3p*fT ?rrRi:^ c^ *41^ >rrf^^^ 

3T1 I fsicf^ Tff%f5^ >itl^ir ^gt9i 313^31 '®«|3F5i ^?!1 
•itH^ ^*t3p9ir^ W51 ^ I 

%c3i ?rrft‘<sf% >iT^rti:5i v£i?ffg ctf^tii 


«rw9ri8 

1 . ?fff 15-^1 cmzm \«ij 12-^1 tTc^i^r ^isftJf, 24-^ ^ 9 |j 

l2-ti l4-ti ic-^ csm ^ 

csm ^®TT 16 tr?i ^^c9f sff^fB c3inc**nr ? 



2. 3 f%. €1. 8 311. ^rr^ j 160 t%. 3jt 

siNc^Ri \5f7 6 ^ ’TO} 40 ^ 1-fB m \r9fj?p 

’ITO 30-fiJ ’np?f 4-fB (TOT?r \ 2-f5 cttto ^ 

f%C9itTO ? / 

* 5 . A-^ 5 Rc=1^ ^T«f B-'ilfr 4 ’ITO I 2 %5nP 

TO 3 fcR ’ITO I C-<^RI 7 TO D-<il7 8 #OT' 
TfC«f^ ’isifsr 1 D-v!1 ^ 14 1^Z^^ TO E-^ 17 TOf^ ’TO I A C^: 
^Ter 245 ^Z^, E C’lt TO ? 

A ’f^'ifC‘1 C^T5( ^VZ% I TO, B i TO' 

«fl^^ B 5fW«I J C i TO I A C^ TO 

20 TO, C ? 

5. 1 nt^'Q-^lS i 5 ^'l = 4 8firv, 12 ^TO“125 2p1, 

y£i^^ 24 - 50 ^Z^ 100 ?F^C9I W ^t^l ? 

6. 1 tt^ = l R 6 cn.', 3 *rf^'Q=20 C««(TO J 50 C««tTO' 

= 186 3P*1; 81 ^*1 = 15 124 # » 270 '^Z^^ ^, TO 330 '©CTO- 

W TO^I V 


c. ^ (Foreign Exchange ) S 

f^f«g <2f5^'® I 'si^- 

'fl^cfrc"m *f%f%'®TO5i TO'R-<2f'rr5(c^ ^ 

( Exchange ) 1 

Cffcn^ TOJ C?I ’P^^, 

( Part of exchange ) I 

cTO« ’fsicK TOto TOsih^ 

^ TO, ^TTO’J^ TO ( Rate of exchange ) TO \ 

^N^IC'Sir 1 ’F?fT^ CTC*ttf^TO^ r261 '®«l C’(T*n 

1 TO'«=1'261 csfcntf^^ I cvf^ TO,* 

1 *t\^% 1*261 c5iz:ntf^TO?r Ri ’rl ^ 1 
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(?rc-r?r w «f^rcf 

nfw,—<i) ^9ir‘5rfw?r (ii) c»r|irl 

fftrl W1 (ii|) ??R| ( Foreign bill of exchange H I 

5rr?fr?r*f®: ^R3?r >fT^rc^jt siw ctrsri-’ff^^rN ^rm- 

c 

wcf^r ^c«fj ^3?r?i RR5(c??r ^r?rRRw 
^T?rc«i nR^f%® i RRjic^!! 'sic^r’fl 

t?l ( Premium ) ^ 

( Discount ) I 

RRsi:^ RRsra^r 

®tft^«l 1. 5jj?ryjtfr 5r®5i 270 nt^^s 

'=rfsrrtc®isi i RR^c^?r ^f^i «ff% 1 Rf. 6 cn. ^ 

^ ^1 3^^:^ ? 

1R. 6 cn.=IR. - A ni. == i I .*. 1 ni.=^^1 
270 ni. * 270 x =3500 ^T^11 

^5ft^*l 2. RR^ic^f^ 1 ^r^=2 Rfir^ cq^r^ 

'^R^T?r 25%. ^FR^r^l vi)f '5 :?c 9IT^ ^jcanr f^ 

250 §T«F1 *ffiTtC8T5T I ^ ^ c«f^?f ^r?f V 

RR^^?r 2 R.«l 

.*. 25% 2R.=lx }g§ ^r^Fi j 

.V 1 ^ X 2 R. =2^ nrl'Q 

/. 250 - 250 X ^ - 20 nt^'S I 

^^ff?i*|3. ^^9ic«?r c»n:5r 20574 cnR^l i 

RRsim^ m 27 cnR^l«15 RR^ 1 - 25-4 27 cnR^ 

«19 3pi I ^Rc^?r cnm c^:m m^:=n ^Rsct«fsf’?, 

ci*fT R’?! *fr^^n ? 

c^l ^Rc=*F?f mRc^ 

20574 C<tRi?1« 20574 x x » 571i ’TT^ « 571 fl. 10 R. 
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3rfc*nr 5i«(i m^c®T ^rtto 20574 c*ff»i^ 
*20574x^x^4 *f1.=570 *ri. I 3ftr»!<r W *fTitC5|1^ 

( 571 *n. 10 fn. - 570 <n.) “ - *f1. 10 H 

^f?r5 '’F*r I 

^WTrt*l 4. «rar 4 50 n. 

'STf^rnr 48 ti. 25V. n. w ^tfwrc^ i ^imc^ 

4ff^ 2 cn*®! ^c»ir? ^*T?r ^f^*R ft*! I 

^ 1 -1 f^. 4 c*f. 9^, ^ ^9ij 

% ? 

^tc»r ap^PJflj - 48 25 *f. - 4 ^1. 50 sj. n. 

*43 75 ^r. *r. 1 

^?r, 1 fn. 4 cn.=16 cn.} 

5!arn a?ii^isij*ip X16 cn.=700 c*f. i 

i2f^pTfn^ ^n?r 2 cn^f %tc^ ^t*f 

of' 8^1 ; ^Tr« cfWf^^ ^»iT 1 K 12 cn. ^c^r. ap?^3i7 ( 12 - 2 ) 

^ 10 c*f. 10 cn. 3p?[^nj 12 cn. I .*. 

700 cn. ^^cn, sfnifn® \nj - 700 x 4g cn. =840 cn.=3 m. 10 fn. 1 
.*. n,^*f^f5nf ap^i^m - 3 ni. 10 f*f. 1 

®ift5?i*i 5. f5r^?c^?r vfi^ 5000 ap? 

I , 1 mps=^ K 6 cn. n'QR ftcn? <rf 9 i% 

( Of premium ) ^ ^cni^ f^n 

5 ?%i ^rrcnn ^ n%nr*f ^1 nftc^ ? C c. u. 1945 ] 

1 ^ 5 nT^-« 4 l%. 6 cn. 

.*. 5000 wr^=4 R 6 cn.x5000-1125 m. I 

n'OR f^cn? ir? nRrt, loo m. ■srrcn^ ^ i09i m.-^^ t^n 



f^c<?f 1231 m. 17 In. 6 cn. 1 

"tUwfn^—8 
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1. 1 1R 43^ cn. •rr'8^1 tt?, 

2 . 1 1 R. 6| ^c«r 1 

V 'il^ 250 m^Q aR 1 ^^1, 1 R. 6 CJf.-^^ 

RaR ^pR^ ^ srf^ Tl ^ ^ t 

3. 1 ♦rr^'Q, 11*2 C3FTRa[ T1 20'8 I ^ffR^ 

10 W ^11 7 18 ^ ^R^ll 13 R^ 

wuMiz^ cwf^i I 20 nr^'Q m.^ 

i t<s^'8 St^T^^’PTCST ^tRc^ V 

4. ^R RRsic^^ W1 1^^1«1 R. lOJ c^. ^R W'fi 

^T3€t^ RR^IC^ ^^leiC'Q^ ^R^'Sf 10% 

1320 RRsin ^<9fc>8?r 5^1 nt's^i ? 

5. ctitR *#:^ (m^ «!'8t=f ^Rm 1000 

*rr^c^ R^1 w, ^ cm^i si'scs? ^ ntklm njtRu^i^ ^i«a R? 
nt^c^i 220 ^ ^ «rn;’t i ^R cTf^ ^8 ^niRpiij RR«ic?i 
^n 2016 51=617 ^ 'S ’fJtRc’!? RRnia? ^ 60’40 51= 

1 1^^, ^ 3l'8^f 'Q RR^? w ? [ B. U. 1922. 

6. 1 <tR^ ^wc'Q^ 1R. 5 c<T. *n^c^ ^ -i^ti if 

♦rf^'Q 5f^ RR^O^ ’WSl 5^ ? 

*7. 96Q ^ Rfi To '^rs ya^ 

1 *0.10 R. w *fc? ’ij^T’iTfhi '^(RsRi^ loi ^ 

25 ^T. *r. W I ^Rl 1026 ^T5ni RaR 
RR>ot 1 ii| cn. v£i^^ 1 m. -13 50 ?T. n. i 

«8. cnm^-4n *«»=? nrnrlt nfRiP^?r m ^Rc^n R^t 1410 
jfTc^ 1 ^R1 -1R. 4 cn. i ii| cn. 'sen n'sn nneni 

ntw 'i trm.nRm ntRcnn nRn 5^3 nRcn ? 

«9. ^5 R^ 5Tne^ ^ 16-40 5*1 i nR i ^^^-8 5*1 
1 nw=91*44 cn. R. «2ffsn^ ntne^ \nj ttm ntm ? 



» 


i%5r 8 • 

(Bill and Discount) 


=in*f ^ sii-'s I ’ oi^n w\ f^iai.^u^ 

Si 

nf^^rfei ^1 f^t^r ^tai i 

naic^l ftsf (Bill) ^c®i I 

<21^1,—(i) ( Promisory Note ) 

(a) (Hundi or Bill of Exchange). 


* 


Stamp 

12, Cornwallis Street, 
Calcutta. 

Rs. 500/- 

15th. Sept., 1962 

» 

Six 

months after date, I promise to pay Sri A. 6. 

Maitii the sum of Rupees Five hundred only. 


S. Chowdhury. 



(ii) CTfsi ^ C^ 'flt ^ ^TCIH Of^ C?T, 

^tC^'S »i|^ sic«(j 

(3 ^) *ff?«it*i t?pi mt^ 

TO A, B-^ii? 1200 aR I 

B, A-I^tr^[ 1200 I A «ii^. 5 % 

‘Accepted* f»lf ^1 B-C^ fw I B c>^ ^fs 3 m Ar 

fa’ft «rt*fT ^1 %-\nn ntw i f^ifti ».tok 
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«icTiT«p=T , w C5f c^^^ Tf^n ^ 

«ft<^ *m I ’fRest ^ TfR?i B-c? 

%l f^C® •ffC^ i %r ^CtBPtSf ( Discounting a bill) TO I fH 

^r%z^ ?^fac® RR® c»[^ RR^ *R® ^r® 

B-c^ ^(1 R^ Ri m Rc^ I w' 

^ ^FTRsfl ^rrR^i, ^ ^ (Commercial ot 

Banker’s Discount) TO ^R^rf*! RR® ^♦BT. 

nw onf m ^*nr ’wR i 

t' 

c«rcn^ 415R® RR^ Rcjt^t '^f®R®' 3 Rs[ m^sTl 

TO I ®l^aiOT 3 R*1 (Three days of grace) I RTO 

7[m[ 3 R^r^ Rto ^ I 

Rc 9I RfR® >i^iTrit»iTO c^ ®Tto fro^ ^ cw, c’R ®tRc^ R^ffU 

TOTO C*f?l (Nominally due ) ^TO ’iR'® ^55fC!Br R^ 
cfT^ ’fRfi c^ ®tR^ TO, ®TRc«r R»iR 'stR^t®: c»fi 

( Legally due ) I 

RsF C^lTO^ Drawing a bill. Rsi RlC^, ®B^C^ 

R9R(2(i(^ ( Drawer) TTTO CTO1 ®TTO^ RqaltlRS 

( Drawee) ^zn I Rcsf^r CTSTO Rcf-I (?f'8Tl «(TO, 

®f^tC^ ^9f1 ^ RcTO 4lf»tf ( Payee ) 1 Rc5l?r C^ ®TRw C*f^?, 
®r?l R'R ^Rto wi ^«rJT9 R^r c^-Rc^r RR® c»iR5i ( Date of 
drawing) m\ ^Sfl RCTO flff® R^n (' Date 

of acceptance ) ?5|c® ’f-RI ^9 I TOJfC’PCK Rc^If Payable 
after date *119^ R®)9 Payable after sight ^<(1 C»I<n ’^tTTV I 

• afi^j s TO ^R«, Rc 3[9 R9f-5rrfi‘^ f® ^n 

•irRc^, Rc9[9 cm wrR ®s(9^c^ ^TO «c9m 

3rl I «lT9t9, RC»1 RcTO C9-CTO TO^^ ^^1 W'STO ^rtgif C9«91 
TO, Rl ^9fR^?C<P C^TOTai ^TO '2rfl®tC^ CJT'eTO «lf®3ff® 
ctr®9i ^ I 



^ >6 ^ 
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cJT'e^i 


( 1 ) 




GHOSH at CO. 

Stamp 


5, Clive Street, 
Calcutta. 



9tb. Sept., 1962 

Rs. 1200*00 


1 Six months after date, pay to me or my order, the I 

1 sum of Rupees Twelve 

hundred only, for value received. 

To 


Tor GHOSH & CO. 

Shri B. Dutta, 

B. Ghosh 

1/1, College Street, 

Manager. 


Calcutta. 

Accepted 

B. Dutta 

9. 9. 62. 


( 2 ) 



12, Cornwallis Street, 
Calcutta 
12. 10. 62 

Rs. 600*00 

Six months after sight, pay to me or my prder. the 

if 

sum of Rupees Six hundred only, for value received. 

To . S. Chowdhury 

Shri Bimal Kr. Das, 

121, Bowbazar Street, 

Calcutta. 

Accepted 
B. Das 

V 15.10. 62 


6 ?rr»f TO c»nf 15^ 

6 TO TO 1 
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« 

^rNri w! 



iRs.50nP 




Odcvlbi,.. t9 £» 


At ( *1* ).JAlMMtJb..-.-.dJVg after d»tc wiUieut 

Snee davf pltij* pay to 6 STR<Ai|i«au<Ai(«au«MaU^. ^-SikAJCKjwmaA. 
•r Older the mm of Bupma....^rXce^. 


only for vaioo mealvad in eaih thi» day.. 

....i 

. .09^ C-toidZiL.. ...... 


PerH R. BOSE t, CO. 

0^ Ru>w 
Prom'ctor. 

^ SS^tfOo 


^rr^jls(A) cw I 

(B) ^ c?^Tff?r—^2f^t*T fJJTir i 

(C) ^C9T?r ^5p9tsfm I 

(D) f^f5 2. 8. 60. 

(E) 2. 8. 60. ^Tfl^ 90 31.10. 60. 

^*r?r 5000 1 

[ N. R. Bose & Co-tflJ ^ 

^rcTi m csi«rt?r 90 f^sr 

c-ti ^1 5000 

%i I ] 

. CIF^S 

^JfCf ?r J C^ C»r«tl ( Cheque ) TO ; ^JTO 

i»f f 1 m *f?r ti 

^^^1 ^flfT?r C^fiT ^ f^ffl ^f%sC«F, ^^\ tfft 

ctr«m cn firR® ai c5^ ?»ii ^ 1 ^ 
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m «(W5r^^ ^iri? m\ 

t^f^fi ntin I 

3ffe^j s st^r cr:«f «fcit«R 5(i i 

^JTC^ HtU f|^<I ( Account ) *J(tC^ ^t'<ff- 

‘Drawer’ ^C9f; c^ caj^ ‘Drawee’ 

ff^ tltC^f C5^ C9T«ri ‘Payee’ | va^fS 

(^T'QTl ^ I ^>\. C5C?|S^ Drawer. 

Drawee 159Tf%5?1 Payee. 



C?J c;5C^ “Bearer” C®T^ '-^tC^, C^ C5^ C^-C^tH C«TT^ W>l1 

f^in nr:? I ^C5f^ >f5f?( ?Fff5^ ‘order’ ^efl 

C5c^g ^tf5 mnm ^Tf^irl “& Co.” ; 

'a^TfT'® ^1 ‘Crossed Cheque* ^5T1 I vilC“>fcai ‘Payee’-^ 
a <TTC^ ^TfT^ I ^^>3? Payee 

^1 CK^ ft^rnr fjfc^ nra; w 

“Pay to.” ^«^ri f%%i f^ic^ f?r$ I oQ^ fiTOr 

(?f«?TC^ C5^ Endorse Wl I C^ endorse ^C?, 
"Endorser* ?r^ ^*f«l Ctf'SKl ^5t^' ‘Endorsee’ I 

?l¥r<^'8fC=T^P C’^ “A/c payee only” ^««t1 (?\^ muf I 

<»IC«PC? ‘Payee’-ir ^JTC? ^\Z%, C=?^f3I C^ 

f^?1 mT5^ I 
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'■THraw w® 


SJWJS! 

c^ ^c«rw^ fwi^ c^U iT^ 

T! C^ -fff^^^ ( Agent) ?Tjf%! ttI 


CvrrtH^r H (Ni«iiy)4<iti^*«> iW 4m«f iitM 

m 023627^05 ^ -a- •* 

^'' lb^^|P«n4i <if 

college street branch, CAlCUtlA. 

is'l'W 100/-_ _ ^arj^ y g7. lo. /oeu 

« 

--^-«*f 

4 /Mt^oee^- p»l jrawDM® okly_ 

-- Aeeeivee/. 

55 ^'* U»»TE0.BANKBHN0IA tTD. 

UNITES BANKOFINDIA LTD. \ ^ . 1 ^ 

ROYAI. exchange BRANCH, Qoi VT'S 

-tscOTTfjc:-/ 


nf^*!. ^ «{irm ^f#rr^ ^tm m, c^ ^Tj:«r"inair*p 

( Draft) ^C9TI ^ Fr%W3i ^1 to ^ 

cw I wrf^mare sfpsR 'bitc^ i f^cwl n®iT c-sl®*! 

^ 1?WT *r*tT CaF^t? 

*rfrnf I ciwi ♦n:«tnr ^ f ^ Ffsrr^ 's 
^1 ^ mtc^ *r®ij-^(|TOr c^ nu- 

Rt«fl*vslc-V Cfil®*! TO I ^ CUf C^-CTO ^Jfc^ ’frn I 

^hrtiRr*! 1. 15-t f»i1^ 500 3 ^t>i 

TO cmri ^ # CTO wit?^ 6-1 »Df3i9[ ^Tf®c^5 %to 
, TOt®, Cf\ W ? 

fro? 15-^ TO 3 ^l1>i *fC®, 15-t Cifu I 

3 c^ff ?fir (15+3) ^118-^ i»iif^ 
18-^ ^ (si)f^ 24+c^f 31+^ 18 ) •‘11 73f^f^^«5VB 

Tl i ) 









^ 'Q ^rrf^ 
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5 ^ ^ soo ^pm i ^ 

500x4x5 . e , 
— -j-J—’rts^i 

.*. *n^C^ (500-5) ^ 495 I 





TT^ 5 I 3 


2. 7-^ 2000 ff^?r tr^' 

6 ^rf>f *fr9 c*r^i 17-^ ^ 4% 

^ ^ <rf'QTt TTfr^r ? 

^f®fB 7-^ v!)fSj^ 6 «1W, 7-t nf^cmMT I MP 

3 c^9f ( 7+3 ) ^ 10-^ I 17-^ Cl 

5fQfi» ^Sl^rfe^T Cfpp 17-^ CH l^tz^ 10-? 

n^ W ( C5( 14+^ 30+^flT^ 31+^’ll 31+(?fl45fii 
ao+'sic^^nr 10)Ti 1461^-§ ^^’RTi ' 

.*. ^ 4% iffC^ 2000 ^ ^ ^t*r fw^l ^1t 


4% ^tnr 2000 i 32 I 

/. ^?Ttm *rh6l|1 ( 2000- 32 ) 1968 tt^1 I 


3. 10-^ ^ f%f^ tl. 10530’25-til^ «il^ t'PF' 
2 <tc^ c?f I 21-c-f 15 ^ ^fo c^t^r ^jtci irrf^ 

^1.10480-50 I ic*nr m i 

la-^ 15 2 «(<H 10-^'BTf^*ffeTsfj I f^ 

>ifl^ '®rej5n:^ 3 ^nt^rs: 1^ ^ 13-^ «rr’i^ 

21-cn 15 ^Tifei ^iP c^i^t^r ^ti’p 2i-c»f i« 

13-t W (15 9+lfrt^ 31+Wt5^ 13; 

^1 53 fr*r I 

csrr^ lJf“=( 10530 25-^. 10480'50 ) 

«^1. 49-75. 

^ 1? 10530-25-53 5^t5 I 



122 




m 

10530-25-t4)7 53 ^ AV ^ 4975 . 

100 1 ^^>1157 x 1' X ™ ■ ■ ^2 

^ («ft?r) I 

f^c4V ^=6i%. 

«WirW 10 

1. 5% ^tc^r 3 CJf?r 650 ^er T® ? 

2. 74% 146 147 ^1. 50 ^ ? 

3. 8J% 219 294 50 sr. ■^.-«£i? ^tW ? 

4. 28-Cf 51CW 131 25 tT^1 

fvT ^rr^ *fc^ (?nf I f^fS 20-<»i 74% ^t?r wr ^utc^ 

4Ttt^f ^C4 ? 

5. 4-il 4 TO (?r?f 2550 ^ TO'®^ 

14-^ ^t^TOl I ^C*f^ TO 5% %9I 

V 

6. 5 ?lTn 250 12-^ C^I^I j 

5 tt^l f^sf 3-^1 

nt's^i V 

7. 5 ¥r>I ^1^1 TOUl 12-^ ^1. 501875-iilir 

^ C^<l I 16-t 31'e^l 4% 

S[r*f "^TTW TO.^lIn V 

8. 7-t 1010 §T^ir &T^i 4 m *fc? c«f^r i 

it^fB 28'Cn ®t«TO1 *2^^^ I ^«f?f TO 

5 ?r9, TO ^ ^rf® #?r y 

*9. 4 TO TO C^f^ 1300 TOt^ CTO 17 ^1. 34 ^.% ^C^T, 

•(%^1 TO ^ y 

♦10. 1960 >rfOT 22-cn 28050 ^TO ?f8 115rf>r 

TO m I 11.1. 61. ^f5 CTO ^JTl?? 

J7489 ^^1 I ^TmTO^TOfi<^^l 



amm ^<rnt 

*rwfb a mvr *tT^ 

(Relations between Metric and 
British systems of Units.) 

wFtf '»iT5m:«rir ctfr^ '6 «r c^cat asiS^ 

^7, '8«r=i «rff^ c’mjsi ^f5n i ^ 

nf^c?nr to ^ c»!t f^W's 8*^7% ^ i 

af'ttsft '9 ^f5"f ^ctf) ^’*pf5 

vrf»ppi of'Q^ :— 

1. (3n*ri *tf5m«i s 

1^^ -2'54c»l. fl. 

=30’48(?l'. R 
1’tW -91*44 C’T.R 
1 *=1-609 R. R 

2 . 

1^. t. “i2ff?6*5 ^<C*T.R 
1 „ 9*3 c^sR R. 

- „ *84 

1 - „ *4 C^1 v£l7f 

3. ’^Rprt*l s 

1^.^. -<2frf 16*39 ^cn.R 
l’^. - » *028 ^R 

15tTTO - „ 4*55 

4. w^;*ifiirl«i s 

int^^-fiTR 453*6 tsrm 1-smi -sTf? * 

1 „ 50*8 R. vsn. 1R. ^n. - „ 2*2 nR^] 


1 C’t. R. - *3937 ^R 
lRi?T^ - 39*37 ^R 
1R. R. - *62 


1 C*!. R *16-57.1. 

1 R - „ 1*2 % ^ 

1 ^£1^ - „ 119*6 -n. 

1 C^ ^ - ,; 2*5 *£1^^ 

> 

l’^. R. 57I l(Rrf^ 

-elt7[35'3 % f. 
1 CWi R. « „ 2*2 vm 
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^frrs 


« 

®?rtR(*|l. *ff^ 40000 *f^C91tf^?r; ^M'9 

aim' ^1 (1 ft$t?r=39*37 I) 

1 f5l^ - 39-37 .-. 1 f^. R.« 39370 

.*. bftfi 40000 fp. f^. - 7 g K4 ^ 24855 I 


^frt?l«(2. 1 f^lfeT?=*39| ^ 1 

f^1? V [ C. U. 1911, D. B. 1938 3 


39S ^=39-375 ^=100 CT. R 


1 ^ 39*375^* ’ 


. 1 ^ 100x12^ - 

.. 1^ —gg.g^gCT. R 


1 ^1 (30*4)3 


iipt^*| 3. ^TWTBr ’IR (TICK'S 30 i?plf5 8 

f5jRri» ^rfr^l i 1 f«^l?-<-"9‘37 IR ?lr»T ’?1 

<jR?Nr w 3iR»f ? 


1 CJim-Q Tf? 300000000 
.*. 8RRct „ „ 300000000 X 60 X 8 

=* 300000000 X 60 X 8 X 39*37 ^ 
« 3000000 X 60 X 8 X 3937 ^ 

= 89477272*72 I 


Swtaf=#*l 4. 1 R. fsi. 'S t^9iC'Q 1 ^1^91 ?:<«iiafcw 

ft C^ 'S 1 C*f. 2 ^1. I 1 ’I«F = *9144 1^1^^ 1 m^'Q-25 W\T 

?? ^ 250 ^ *it<^T 

250 51^91= (250 X1760) =(250 x ] 760 x *9144) U^U 

= 402*336 R. f5l. 
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/. aprc^ 250 ^?i 

* 

=(402*336 x 6) 

- (2414016 X ^) *9656064 ’TT^'S 

250 5r%9r =i cn. 2 >n. x 250 

• “ f g =1*5625 nr^'Q I 

.*. ^ W-f? =(1*5625 - *9656064) nt^'Q 

=*5968936 nT^'9=ii f^. 11 cn. 1 Ti. ('«rr»ffl) i 

ir 

«f«wrl 11 

1. 1 * 39*37 10 ? 

[ C. U. 1948 ] 

2. 10 12 ^fcsr^ ^C<fJ 

3. 10 16 r^. fk.-A^ '®l«?r ^ '5l^'9 ’f«f *(' 

(1 39*3708 ^f5p ) 

4. 1 c^ctt 1 (2 (fiR^ ^5? ) «mn ^ i 

( 11 ^^- 39 * 3708 ^ ) 

5. 13 STTlC^l ? 

( 39 ^1^-99 CJT. R ) 

6. <stf% €rf^C« 1 ^»T <2ff^ 

«rr^ w vsrt^ ^<i y 

7. 2*5 vii^pfg C^®j 24 ^. 

f^mc^ f 

8. 39*37 tf^C« 1 ?tC9115 6 t- ^«r<r 14 21- <2t^- . 

vnf,15 oi:^5 c‘*?5^sT y (TR 

^ I) [ C. U. 1946 ] 

20 RtfT^ 12 R&TII 39*37 

1 R?f4 *riR^ n^» ^if^w y 
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10. ^^•’1293 1 ^^*=30*4 CJ!. % 

i£|^^ 1 »sn^s= 15*435 C5t*l 1 '6«f5r ^^'9 4 

^ cm V [ E. B. S. B. 1950 ] 

11. 1 'e«R 1000 1 =39*37 

fq^?[ 1000 nt^'® ? 

12. 1 nt^®=7000 cm 1 .OT* 15432 cm 1 

'srr^i ? (t^’ *r*tf^ ^ ^ i) 

13. I’tJtsR 10 *fT^®1 f^. >St1. = 2i 

1 V (<2ft% 

1 'srtJi I) 

14. ^«i<T ^^19 sfc^^ 3 ®«l I 3000- 

Wt?i m m9 1 c^\?rr65TfB^ 2*56 ? 

15. 277*274 9^ ^f^r® 1 ^iJt^l^T, 1 ^ 61 

1 f^R:»rf'Sjtrq 2i m^® i i ’Utsi^i: nt^® i 

16. fiff^ 'e^=[ 1032 f^. »sn. i 16 f»ii?t? m 

’^pfiral ^tsr f^if^ ^ I 6*l2a 

'sri. ^ sf^l ? 

*17. 1 «5|1.«2*2 <1T^®, lftr&'nr=r09 9f«f vfi^^ 1 fi{^ 

'SIR 55 m 100 mf 'WT ^9 3 if-tf^^ *rr^®,. 

I 

18. c^c^nir 432*64 f^. “R. I 100 

18 tl. 75 n. 1 f^^=39*37 ^ c^ailS^ 

19. ^f^csRr FT^ *r1^ 12*5 ^19 I ^1 tffl^ C»!C^® 2*5 

9vs( ^ 1100 w '^99 f (1 in^-i*6 

f%. a ) C E. B. S. B. 1950 ] 

20. •^jTf^sR rr«?«rr^TW 60 f5l^ 54 

«!m % I dm®f9i 18 ^ 9^ m*«r tm f|»T i mc99 
f9^^9\ (1 fai^=39*37 ^) [ C. U. 19511 
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^ *21. <srrfhf 2404 f^. *rfOT*t 7625 %% I 

a tftrfhfB W'Qt?RT={ cf\t 

(lfii^ = 39'37 ) 

22. 155 ^11^5T I ($^ lilt^ 

11 *nrt?ir *i^T9T 5-^115 I c^5j!r 

23. 3g'fc9f <stf^ f^cffttf^fc^ ca(%?r (^mps\ 5 

«2}|^ ^1 1 c^if^ I 1 ‘9144 1 m^'8=25‘i7 nn^ 

^ ctfc“i 100 ^1^:31 ^ign 

V [ C. U. 1951 ] 

24. c^5M? 70 ^Tt»i c^c®nr 14 H 7 cn. i *ijTft 

240 f%. f^. «C3f^ ^IWt 36*16 SFT^ I ^fif 1 = 3 

3*37068 «il^^ 1 25*44 3Ft^ ^^31'9'« 

^S[1 m I 

25. c»rr*rRift?r 5% ^vs ^T?T^r 

*ff^ I Cfi ^ifw ^3I3i*t3I 2 ♦fT^'Q 1 f^. *2t1. 

fpfH f^aRT 2*f1^'?5«*9^f%. 411. ^1?H af?i^l3IJ^ 

“I^^?I1 ^ 3|T^ ^1 *Ff^ ? 


«W«rW 12. 

{t^<f <fftf) 




2. 4SR ^y 2 <?rr^ (?iTw 

22,17, 33 'S 102 m\ ^ I 

3. m ■’iTf^ ’rrft’F 6% ^ *rf^ 3 ^ nnr 

f®f^T ^ T^ «rnr'Q 200 &T^ *ff^ ^C3RI ^rni 6 srm 

nw c’m CT ^ ^ 17*50 #!itc? i 

<2Wni ^ ?rnt f 
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WPITOT ’ti«^5 

4. A, B 'q’c 4^31 ^>rl ^rm ^»f I A 300 B 200 ^ 

4^^ c 150 ^«f5r I 4 ^rf>f *rcf A 'BiT’TJrr? ^^^1 

»ft»r I 9 m nc<r c«r^i cifsr c^f ^j^prrnr 284 ^ ^^rrcf i 
> mc^ ^ *rt^ ? 

5. 8 ^ '8C«t^1 17 Tr»T¥ C^ vi)^ Wti 33 f^C3^ 

« 

nTc?f, 12 «riT 'Q 24 «riT ti?tsr 3 '3«l ^ 3?^ 

*rr%=!f ? 

*6. ^1W] f%C9lT5H^ *fC^ FI 3j3f^ 3 TifZ^ 

f%l FI ap?r ^ff9f I vilt 'St’PTm Fi t^%5 

FI 5 f%c5rrsrnsr *rc?r f^ c^i 25% »rro nrf^c^ ? 

7. 3i3pfB c&f5f>ic*ivcaf?r ^«f^j va <sic^ 3:2; «ff% 

31‘25 ^f.n. 1%ntU[ ^ ( Levelling ) ^F ^vs 1470 

5T^i I c^irm. c^fT'S ’f'flr® srf^ 4 ^t^i 

^?iF ? 

8. A 19% CSfT^’t'R fw^1 B-C^ 4860 l 

3 '«rf«af c<^ ^5jsf ^C9[j ^f^9f 5rfFl nt^c^i A-?r 17% ^ i 

3 ®rf® ? 

9. 4 Wif 3 6 «2lf^fjf? 10 

F%1 14 ftfC^T v£|^ ^"«la «Trc^ I 4 Bf=T 4 

4 ^ Tr«i^ 6 f^i5«i 

nr^c^? (^ajp^, flc^rr^p ^ir?r Ff?r 

:2:l) 

10. fRrl 148,112 88-C51S 3pf^c5T sjf^c’Fcai 

\^ ^T’tC-R «<T%^ / 

11. B c->m Wl^ A ’TF 8 

^\ c, A «n:n^ w v 

12. 31^ c2?fc^?r 'si^csr 4 90 f%. f^. ^ ^•■&t?[ 

»ffff; '■TTn I ^SITC^ '« C2?TC^5 ^ I 
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13. vn^fij ntm '«rrc^ i '« 3: i. 

1; 1 I 

14. A 0)^^ B >smr^ 4| flnrc^ 3 

25600 *rr5 a =^pf's b ^^rror 

^ nt^^tifl^r ? 

_&+iii__i2i 

1 - A X 4111 *2ir 

15. ^ : -T“T?T^~rX5i C D. B. 1941] 

■+'«!-i^&l 

16. 1920 ^^rc'^ffT 22-ci 'iif^ar 11 OT 'ii’f«rrf^ 

28050 1921 11-^ I Ttf^^ 

^ 10% sff'® ^rT«r« ^rrc^?r ^itr *rf^«i ^ i 

[C. U. 1941] 

17. • ’nfhn^ 72% 88% W!% 64% fw? 

w I 7 5fs( c^ c>rf& *r^Nt^?r 

18. 75 fifir 50 ’T^Nnsi 

3‘6 I ^91 ^fSntsr '6 1*6 

75 1^ ^c^r, 16 ^1 ^%l 

4 1-^ ? 

19. 'SH^’T^ « ^^9T:«?r src^fT Rf^sn:^ 3pT^ 1 f^r. 6 Cl", ipf 
^ ■ 

»iiTs 's 'srrcsff^nr ^irsfT ^ ♦rt^'9 5 wsr ^?r, 

>8 5rc*o ^ ^ I 

20. Pvij^^Q^rm’P^fS’^sBf^SlOf^.R I vil^f5 Ttfos 

10-^ 30 P «ft^^ 5-^ 15 Q-C^ C’f^ 

«l*l^ ($=1 C^^n 1'^ 30 Q TTfai 8-^ff P-C^ 

c*to, ^^'BT ’tf^ ^*rr® f^n ^ ? 

2'l.%^^?n 5 ^ 10000 3^3F|f% ^ 

^ ^ ? ■ [C. U. 1940 

•ttJW^—f 
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22. CTO, TOTO'nr ci^ai^r c^^ 15 ^^■nr 's tfjc^ 

^9!^ 3:2} cw3jf5 c^^ f^irl ^ c^to 'HiTO ? ‘ 

23. iiwt c^sr 

fwc^ ^'s^l I *rt^3fc*(j firf^ ?^^tw 1 vs 
4 ^ *119 TOT91 99T5TO 9f[*t9 « TOTO1 C^^I I «f3lT‘l ^ C^, 49ffB 
c$c=nr ^*r9fB9 ’ff%c9C’nr f9^«i i i 

24. 9^9Tt9 ’f. ’ll. 101 «il9^ ^mc*f9 99^ 1212 ; 

9*^ C«rt^1 f% f% *fTC9, 9*9 I 

25. A, B >8 C *il9*fB 9*T9 6, 8 >8 10 f?Csr 9Ff9CJ5 *rrc9 » 

^5TTO1 ^TOI TOfB «it9^ ^f^T9 2 f^?T *rC9 B ^59^ 9*T^fB C*I9 9^9 1 f99 

C ^tf^9l C’t®! I TOfB ^^f9C=r ^ITOI ?^9tf|»l ? 

26. ^Si9 £lf^ f9C9|T5rt3l 44 9. *f ff’lTC9 10 ^T^si?r ’rf^^S 

«rf% frorfvsi'fn 45 9 *r. f^’rrc9 4 fTO 91 , 99 ^ ft^ 

«ff% ^•&rr^ 9 *^ jfC9 f93F9 95fTO ^tTO 10 % TO ? 

27. 4 f9Bt9 9^ 'fl'tfB 9:99 C9C9f9 ^*f9 ^9fB *fTC31 1 C9C%Tf91§t9 ^fSf 

f|91 I *rr!SlfB 9W «r9r C9C9fC^ >f9'R^9 ^^91 *ff%»I I 

C9C9f9 ^*f9 TO9 ^5FS1 ^95 ? 

28. C9t^ *f9t^9 C9T^ ^19C99 25% *fT'89T9 <il99fH 80 99C99 

«f3 C^ 9>^ I 'Sl*r9 35% 5199 *ft^9l ^-5199 ^C*W 

10 999 'Blf^ *n^9f I ^ *rfNT9 *ft*I-999 9*^ V 

29. 3 97t9r9 9C9 v£it9i*r »il9pfB *4l9*s 5 9JT»I9 9C9 *019 

if9i-f9tar® f99tc*r *rf9*t< i c^T^fBr® 25% f99T*r 9i5fBc^ 25% «f»r 
9^TO I «t9Ta f99T*r, 9 ’tm^r 9C9 iil9Sl *riC3[, f9;C*tC9 FTfinil 

*ltv9fi» «R9t9l *1< ^91 9^®! I *rU3[ f99t*r 'S BJC^W ^*IT^ ? 

30. C9*f51 9^C®19 csitt 99CB9 v£l^ ^^*1 *49^ 9tf% *9^*1 TOW^^T9 

5t9-^ ^^91 91C9 I ^9! TO*1'^1 W 105, ^99 OTf^ 
99® 650 BT91 '^1119^911 999 128, ^99 C9T& 99® 742 BT9r| I 

115 9^ ^^T9 C9tfe 99® 9*^ 9^C9 ? C9ti? 99® 710 ^1 ^C®r» 
^99^971 W ? 


( 



131 

31. >rl. «. C-R 49.vi}^^ 

^JpCif 17, 3 'Q 2 *tT«^1 C^ I ^ ^ I 

32. 80-fB 4tf^ 10 5«1i! g't^lli 

400 (3Tf^ ^31 m, «}f^ 15 9 ^ Hfif 

il^l ll 1080 C»lt¥ ^itc^ ? 

33. « «tf9f*ra 31416; 1 of 

*ff5^ 357 f^, w ? 

34. v£i^ 12'5 ^r. *f. «rf?^?r cw'eit^ 

^ 5600 I <5? CSTT^ ? 

35. 13 ^^1 *fCii?r 9 f^.‘SJt 8 ^1 

mn %»itv5ll^i ii^l |5jfais5 f^cm'Sn^i 12 ^I’^l 

m a??i^l»iJ?r 9'69% ®!T^ ? 

36. ci5^^i65n 3 «*i ^5H 

3 I 81000 so, 

€5f»[Wnr ? [ C. u. 19421 

37. 4^fB *1110 ^sf ^51 'Q ^tif^r 2:7 oitn ^*nr 

vs:^fB *rtco ^9;-r5if«t^ ^csf^Esi >e cw? 2 :9 i nia{ 

^^-raif?l^ m (7\% ^9f-fi|fal^ USf 

1 : 4 1 ^ V ( C. U. 1944 ] 

38. ^fn 147 48 «Wtl »15lt5r 36 SBsrt’il 7 >l^t5r 1??, 

^ ^Fsrfc^ 1 ^sfT w f 

39 . CTO TOm 1-911 TO^Tlr A 1000 ^1 \9tsR ’»l^ «il^<i» ^m\ 

^ft9T I 3 ^n»i *tc^r A, B-c^ ^'s^tiTO ^911 dw 9i^td 

9wj5( *rfe^ ^C9i, B-4^ ? 

40. vil^«R C^ ^t9|^ \9|J 500 ^^1, 3 TO *0 CW 

566*50 f^apl ^1^9j i 12% TO TO, ^TO 9it« ?p^ ? 

41. 5 TO *rw *rr'S?1 13-^ CTI^ 501875-»fl^ 

vsiwrl^ C9I<I ^9! I ^?Rs?l ^ 16-1 9|«9l TO, 

l^spil 4 ^1 TO TO ^ ? 
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42. tfC*! «Jf% 4 f^Tir ^ 

11 *ifB^i Thf I ^ ^ifS 28 ^ 

^ ? 

43. 60 ^1 ^1 c^U 3f^J apTf J 6}% ftaRI 

Wl ^ I C^rfC^ 61*26 9IT*0 ^flc^ ?|C9T 

"Tswi Tf^r® ? 


44. w 3 f%.5ii. ^t^, 5rrf5r*p 

W 160 ^T’^l; 3| f^.iJI. 5T^, 154 ^ I 

^rrf^frsi to 4^ f^.5ti. w f 

45. ^9r ^c^i’^l ’5!< 19 '®*i ^tg 9 '®«i I f?p *«if*ftr^ oil ^ 

fg-^csT 15 m ^ f 


46. ’l^sf ^: 


•428571+ ‘571428 . ?-7o37\ 

•285714+ 714285'*'100 


47. 8 ^ y£i^ 2 ^^ C5JT^ gtf^ 

^' 8111 -^^ 10 few snf’m. f<fi ^rrsm m 2 few cn9[ 1 

48. c^i^ nfWrg c^t5( ^rc’i? fTai i^nr 17 31 ^ 

I 71 c^i^ft^, ^ \vsm 

35*5 I 2FR>1^ 27 ^taim m W5 ? 

49. lil^ffe A, B ^8 C-C^ «l^?n | ^sT^l 

8 fi?r3f, A 'e C 12 A 'S B ^w.i^ 13 8 

wiffe ^srr*ii I c*f«iT'8 c5i -ir mm a, b ^8 c-<ii^ wn 

4:5:6 i 


50. 5 f>.>in. '8^R^ TO1-fgf«r^ ^?IT 51 few I TOl 
•e^^iTii ^9ij 3 feT<?l Tff^l ?rfg I <2rf^ 

^5|j 15 fet^ \tz^, ( 2 f!?[c?r ^T^ii ^s nfit^rr^ ms ? 

*51. 1 1 's 1 5f;r 'iR 5 *ir® 

5 : 3 : 2 ??, 5 ^ 4 vf^ ftim^ « 3 ar ^T*l^ C? TOf 50 to 

*rfw, ^tm m^ 19 «f3? 20 »3{ fiwf <ii^;^w=i 

^fi:^ ntftit*! ? 



Ss^srns) 

• ( craSJ ) 
«|«Jtt9rl 1 ( n!! 5-6) 


1. 

3i 2. 

ft 

it 

3. 



4. ^ 

5. 

A 6. 

14 

7. 

4 


8. 9900a 

9. 

1 10. 


11. 

4^1. 

. 74 ^r.n. 

12. 75 

13. 

i 14. 

0 

15. 

3 


16. IH 

17. 

18. 

T2 

19. 

1 

• 

20. 101 

21. 

1 125 

f5r. 

22. 

164 


23. 24 f%. arr. 

24. 

600 


25. 

5040 


26. 

A—237 fel. 

60^ 

. »t, B—liaiM. 

, 80 ^.n., 

C—89 §1.10 

27. 

7 ^1. 

, 42^ 

T n , «?tsn— 

12^1 

. 72 

5 §1. 30 iT.*f 

28. 

6f5 


29. 

26 


30. 3?5 i 24 



(SMT^rr^II 2 (<3 

f:13- 

-14) 


1. 

100 

2. 

2-202642 

3. 

2 

4. 125 

5. 

1 

6. 

l-t9487i 

7. 

25 

8. 1 

9. 

11-221875 

10. 

1 

11. 

. •! 

12. 1 

13. 

1 

14. 

2 

15. 

•03 

16. 14 

17. 

•12 

18 

14-4 

19. 

8fw?f 

20. 1500 

21. 

9855 

22. 

•tl4285 

23 

•00027 

24. -15625 

25. 

•625 

26. 

•25 

27. 

■035 

28. -018 

\ 



<sf<iirr»rl 3 i 

(fjiie) 


1. 

84 

2. 

105 

3. 

11 

4. 246016 

5. 

900 

6. 


7. 

123 

8. 18 

i 





4 (18—19) 


1. 

113 

2. 

1679 

3. 

7564 

4. 

13579 

5. 

37-96 

6. 

86-42 

7. 

31052 

8 

'2836 

9. 

1 ^ 

?? 

10 

IOVj 

11 

3 ; 

12 

9 953 

13 

1-0000 

14. 

76 

15 

28 

16. 

27 <. 

17. 

100489 

18. 

124 

19 

6*1 

20. 

16; 5-60 


1. 2809 ? ^ 
4. 39 a 
6. 8f^ 

9. 2 96^fx 

12 . 3*2 a 

15. 282^^ 


«W«rrf!l 5(<^;2'—24) 

2. 21f^,7a 3. 480 

5 (i) 72 , 48 f5[ (ii) 360 

7 8^fsr 8 610 few 

10 24 f^,12f5I n 3|s a 
13 10 55 14 66675 

16 3312^1^1, 2190^ 


1. 4 
4. 64 

7. 1 <?r a 
10. 5 c>r fw 


shSfarNl 6 f 26—27) 

2 72 ^ 3 12 fsi , 8 a 

5 270 6 56 C»f ; 28 CT.1^ 

8. 40608 9 303 <Ml^ 

11 1-009152 , 1020 6144 a 511. 


12. 43200 ( 5fc?f ‘5 ‘ 5 ^tC’T I) 


7 ( r- 30-32 ) 

1. 25 2 ^.37-50 3 6^’FI 4 10 

5. 156} 6. 16 . 7 56 8 500 

9. 5A 10. &1.760 50 11 18 12 jig 

13. 180 14 12 15. 3 


fiWirW 8 (35—36 ) 

1. 3 2. 2i^. 3. 10 4. 30 

5. 6 6. A—30, B—90 ^ 

7. A—16, B-48,C—24 8. 76 9. 30 

10. 24^. 11. 3’A^- 12» 56ai6^. 13. 9 

14. 12 . 15. 3^1.55 a 16.-12Ha 
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9 { •p 44—45 ) 


^ 3 2. 600 f^. 

4. 240 5. 3 ’SI. 45 f^. 

7. 150 ■, 60 f^. f^. 

9 . 9^5115 . 

11. 0) 4 f^- 693?i f^. (ii) 7| 

12. (i)39f^, (ii) 5^.13a, (iii) 5 

13. 4| f^. •, 211^. f^- 

15. 


3. 

6 . 

8 . 

10 . 


It 

16. 


8^1 15 

SC^. 

(0 2 (ii) 17^ f^- 
4|g C^. 


3 f^. 

1 VI. 30 % 


<sm\^ 10 (1* ^ 


1. 29 tV 

5. 20 
9. 450 
13. 800 
17. 50 f^. 31. 
(ii) 27-f5 


2. 2000 

6. 120 
10. 400 
14. 5400 


3. 15 

7. 88 

11. 18522 


15. 42^ 

18. 2 50 n. 

20. —7500, 12500 


4. 1400 

• 8. 8 

12. 16^'s% 

16. 16| 

(i) 24-f5, 


1 . 

4. 

7. 


aH|iIt»I111 (1= 52—53) 


120 i 620 

1830 trr^i 
^1. 1-50 


2 . 446 •, 1333 3 - 504 ^^ 

5 84 6. 55*78 ('STfl) 

8. ^.1470*30. 


<sm\^ 12 ( T- 54—55 ) 

1 600 2. 9000^ 2. 378 

5. 24000^1 6. ^.161-50 7 555 ^^ 

\ (SrtWW 13 (1! 55—56 ) 

1. 4 2. 3 3. 5 

5. 800 7*50 


4. ^1* 281*25 
8. 5050 ^ 


' 4. 8liW 
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(SrtiwW 14 (<5!: 57) 

1. 146 2. 8^.4^. 3. 6^W 4. 40 

5. 7 6 an. 


«W«ll9rl 15 (58—59) 


1 . 320 ^ 2 . 4^1 

4. 25 5. 510 

7. B—1600 ^1} C—2400 
9 10 10 300 


3. 550 ,5 

&. B—5^,C—54^ 

8. 5 75 5f n. 

11 . 10 *• 


12 235i‘V ^ 13. 1026*25 14. ^1.2*40 


«|«i|tfrl 16 (62 ) 

1. (i) 57 (ii) 1*27 (m) *42 2. (i) *353 (ii) 158 (iii) *524 

3. (i) 19*0519 (ii) *0431 (iii) *0151 (iv) 43 4783 

4. (i) 10*305* 10*30486 (ii) *10305-, 10305 

(ill) *0010305; *00103 5. 3*14159 

6, (i) == 3*18, 0025, ^ = *00078“s 

■l^^l ^ «*078., (ii) = 5714, <gff^ ^ * *000028„ 

^ = *000045—, 0049*» 


(Srtl*rN 17 (66—67) 

I. fel. 20*50 2. 78*81 () 3 124*86 () 

4. 624*32 5. fel. 191*02 ( ) 6 ^1.12550*88 (^) 

7. ^1. 1157*63 8. 1586*87 (wr^H) 

9. §1. 1940*26 ( T 10. 595508 ^ 

II. ^1. 336*41 ( ) 12 ^1. 50 95 13. 20*61 ( ) 

14. 5324 15. 3655808 16. §1. 7*63 () 

17. ti. 77*53 18. ^.2*90 19 A; 63 5?. *f () 20. 900tW 


<mm\ 18 ( n- 71—73) 

1. fri. 94*50 2. 25 ^ 3. 150 

5. 12 tl. 50 5f *f. 6. 12i 

8. 25 ^1 ( mi *25%* ‘26%’ ) 


4. 5 

7. 80tW 
9. 44i?’m 
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« 

10. 


11. 2 


12. 125^1}30^t- 

13. 

33i 

14. 49§t^ 

15. 800^ 


16. 

li&W 

17. 4600 

18. 4% 


19. 

21% 20. 

25 

21. 200 


22. 235 ^ 

23. 

24. 

1000 

25. 200 

26. 400 ^^1 



<2(Wt»rl 19 (1! 80—82 ) 



1. 

m. 13. fn. 

2 cn. 2. 

T®5 

3. 

641 .fl. 13 ft. 

4 C<t.. 

4. 


5. 

3 7 

3 C^1. 

22*11. 


6. 

9 3M. 13 C>i. 

7. 

3135 

8. 

1654*frW 


9. 

3TB 

10. 

3|^T^ 

11. 

4 ft. 8 C*t. 


12. 

12 f%. It cn. 

13. 

3|% 

14. 

1 *n. 13 fi. 10 i cni- 

15. 

800 

16. 

28i% 


« 


17. 

667 *n. 10 


18. 



19. 

3t ^#1 

20. 

5g 




21. 

11|^ 

* 22. 

1105 

23. 

132 


24. 

A—2 m., B- 

—1 ’Tl. 13 fn. 

4 c*r., c- 

“2*n. 

, 10 fn. 


25. 

24^9riir 

26. 

m. 589*947 ( ) 


27. 

tW3 

28. 

6 ’fB? 

29. 

606 •tt^'Q 


30. 

14|t 

31. 

ISOifBr 

32. 

•oiit 










L ( 88—90 ) 



1. 

4!7 

2. 1:6 

3 

. 1; 

8 4. 

3:5^. 


8 :13, 5 ; 8 ( ^ ) 5 

f. 3 : 

7, 1*36 : 2*48, 

4t : 6^ 



6 

3:64 

7. 

9 : 16 8. 

18 :S 

9. 

4^: 21 

Id. 

90:91 

IV. 

1^. 12. 

72 

13. 

5 

14. 

10 

15} 

7 ^ 16. 

30' 

17. 

3*2 

18. 

n 

19. 

•16875 »20. 

. 



138 


I 




.21. 

3J:2i 

22. 

12: 22^ 

23. 

18 

24 

1. 4 

:25, 

A—605 few, B- 

-810 ^TTI, 

C—IOIS 

26 

. 35 

.27. 

16:15 

28. 

A--84 5T., 

B—57 

C—39^. 



.29. 

4:5 

30. 

85 68 








(tf! 93 

—94) 



1. 

240 fR 

2. 

12 f^5r 

3. 

21 

4. 

^75 

5. 

fel. 470016 

6. 

60 

7. 

3000 

8. 

206 

9. 

60fW5f 

10. 

18 

11. 

33200 

12. 

8 f^5T 

13 

9 ^% 

14. 

12800 

15. 

20f^JT 

16. 

8320 

17. 

75 









• 

«r*5f»lt9!l 3 

(tfs 96—97) 



1. 


2. 

20 

3. 

10 

4. 

10l5 

5. 

ISffwi? 

6. 

15 

7. 

440 f%. 

8. 

55 f^. 

9. 

68 «R 

10. 

20 

11. 

74-^*^ 

12. 

270^ 

13 

12 fw?f 

14. 

10}^ 






«f?rsrf 9 ri 4 (99—]00) 

1. cm^n—7^ f^. iit, w—11%. vsn., ij f^. m. 

2 . A—4936‘^T^1, 8—7404^1, C--12340t?Fl 

3. A—720tt^, C—120^W 4. 2250 tT^1 

’5. ‘tr^r—90f5, ‘50 =r. *f.’--120fB, ‘25 n.'—150f5 

6. ^^n—-5 f!F. fir 180 ^^*(—5 f^. R 328 

-5 f^. R 439 f^. 7. 60 tt^1, fifTSPF 

40 «rc^ 8. 2 

9. 5904 i?W. 1476 492 ^T’Pl 

:10. A^348%t^, B—290 C—232 ^ 

11. ‘1?tft?—30-^.‘50 ?r. n.’—90-f5, ‘25 n.’—300-f5 

112. A—800 E—500 v£i!r, C-~300 vfRf | 





1 


139 


«W»rW 5 ( f. 102—103 ) 

1. A—195 Sfsft, B—150 im, C—210 

2. A—2250 B—1500 tw, C—750 SW 

» 

3. A-y-ieO B—240 C—^OO ^ 

4. A—48 ^t¥l. B—36 C—636 ^ 

5. A—32'50, B—29-25 

6. 4-7 B—6^’n, C—§1. 4*50 

7. A—288 B—270 C—216 D—126 

8. A—230^?P1, B—300l?T^ 9. B-42^t^, C-56^Tl 

10. 736^1 

6 ( ^ 106-107 ) 

1, 3!4 2. 5:1 ^ 

3. sf^-nr—420 aro—180 

4. 14 5. 721^^1^ 6. 7. 9:11 

« I i 10. 10 %9Tf5fm 11. 45 

12 mm 13. 512:217 14. 1:1:5 

'mmi 7 (i: 109-110 ) 

1. tl. 263*25 2. 655 3. 1200 4. tl. 2132*75 

5. &1.7713*90 6. 1480 tW 7. 2^1.^. 8, 5000tt^Fl 

9. 512^^ 10. 23632 §1. 81*25 ^f.n. 

aWilt^rl 8 ( T* 110“lil) 

1. 4f^ 2. I00f%.5t1. 3. 408f^=r 

4. 32 5. 300 6. 440 tl^l 

«2Wir|i1l 9 (114) 

1. 67i^*n. 14R 7cn. 2. 12 ti. 80 5r.*r.} 13311^^ 9rr« 

3. 2*n.l0a 4. 112 m. 10 a 

5. 1 nt^'8 -15 62*5 ^.*r. 6. 1 ^=1 ft. 8 c*r. 

7. 20 ^ 270 8. 1920 9. Vi. i*95 
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cMirM 10 (122) 



1. 

8^. 12’5?T.*f. 

2. 

4^. 42*5 ?f.n. 

3. 14 fel. 72-5 

4. 

1 97 5r.n. 

5. 

2499 fel’?! 

6. 247 

fel. 50 :i.n. 

7. 

16 50 m 

8. 

10 

9. 4% 

10. 10%, 



11 (125—127 

) 


1. 

304*8 c^. fk. 

2. 

12 

3. 1021^ 

4. 

2*47 ’tw 

5. 

201%. 908 % 80 (?[. fif. 

• 

6. 

25i<srrR 

7. 

97 

8. 20-40 R 

9. 

289*28 

10. 

*3245 CiJ^r 

11. 453 072 Rfel? 

12. 

28*350 m 

13. 

4545’45 (71. R 

14. 6* 


15. 

10 

16. 

2000 C^. R 

17. 11-101 

18. 

51181 

19. 

1 25 £0 c^. 

20. 15499969 

21. 

196678773%. 

22. 

68-6232 R R. ( ) 


23. 

1 K 11 cn. 1 

24. 

; 3f1^«l*09 

; 1 () 

25. 

2%^; 







12 (’j: 127—132) 



1. 

4 2. 1120 

3. 300^ 

4. 

A—102 


B—104 fein C- 

-78 5. 34 

6. 

1:2 

7. 

1120 few 8. 

44|% 9. 46| 

10. 

12 

11. 

16 12. 


c^1^—5i R. R 

13. 

J ' 14. i 

3456 few, E-rfel. 3613-85,■ 

:15. 1 

16. 

550 tr^l, 11 

17. 175 

18. 

187*5 

19. 

1 «»ll7-2§ fet^l 

• 

20. 26:27 

21. 

fel. 3576*25 

22. 

1100 W 24. 

101, 

1111(505,707 

25. 


26. 

fel. 4871 


[27. 1 PI. R 

28. 

305 

29. 

1>: 1 f^30. 

690 few ; 120 

31. 

5929, 343 

32. 

216 33. 

113-6334. 64C0 few 35. 

6 R. >ai. 

36. 

90 c«R. R 


37. 9.*11 

.38. 

lR.4cn. 

39. 

2133ifetn 40. 

10% 

41. fel. 16-50 42. 

22 R. 35 c»f. 

43. 

20% 44. 

150 

fel^l 45. 3:2 

46. 

Ill 

47. 

120 few 48. 

33*5 

49. 50. 8 

: 7 

51. soft^ri- 






a jnws 

( Statistics—Its meaning and uses) 

(The meaning of the Science of 
Statistics ) • Statistics 

^ I Status ( ?rr| ^ )—Latin 

I 'BT'f f|9(—4^ 

^ c^t 'Q 

^11 5f^3iTc^ "1^15 ^c’f M 

^f^9TCWI Statistics i^f5 'si^c^TCJf 

car^fwT^ 's <41^^ ^rffn-1^wT5( 

^?ri ^5|jT«n^ir 'S f^awc«ni 

<2f^?[i I ^^^-^ii-c«F^, CT-cTO ^««(jT5r^ *4i^p^h^n' 

(OT^r, 

nfwrn, csr%%T>f, f^f^grr*! ^ f^«ir^ ^rfi-f^snr ^m.- 

c^m ’T^^rji «{<»f?n 

c^, w nrc^ 

I fifc?T«R^ ’fisrf’1^ ^s ^n?nr tRts. 

’ism:’T*rr!F f^sr^ i 

sr?T=i’tftc^ CTOc^'iiT ^if%^ nflwrw^ 

m ^^liVr^c^ mc^ ^n i T^% 

TOTO *tf®n I 
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1*2 « «fCT/ar4tff5l ( object & Scope of 

.'Stadstics) s ^rR-^sirc5i?r 4f«ffJT®3r ^8 

«frJTrctr?r nf^n’^iTc^nr ^cfs 

c'Hh Mnit 

■car^f^Tn ^9T^! ^2rc?rf^% 

v£i?!*s ^1 ’fN^nm ;« 

’^f^fi c>fsf9fc=^ 

to ^?ri 

•*fTc^ I ^^t5T jfsimksf irrR-f^m I 

*f3i I 'Sff^ 

^1TO^t^*hr (Census) ^N?rl ^r?rc^?r Rf%w tsfc?c-f7 

"f^^r*p?r5N sftJi ^fRzss <tff? ^^srr?:=r of?:*r? f^n 

-apiff’r^ ’^l I 

n^^\ n5if<frJTfcsi ’rr?r»T*«trfc5T^ 

■%n? Rcwrc^r R^?r i ’Tf'sJis ^irnrc^ >n[TOc^ 

^f^i c'Tci ^f^n’Sf ^Nnrffci(?r nR>it*i >iT5jfif^ ^n- 
sfcTf^T^t^ I Rf%3 nN^r?r '®t^tc«f?r 

•■«ijt*fTc^ *fRTOJtw «(T?f, csi^N^i, aiffRs^p 

irtR-RssTsT 

®T5i>f^^ ^^.1 ’iT?fc^rj ^z^^ 

’■«(TO ^fS^Tc^ I ’iR^wt^csr^r irtR-RaTc^r^ ^’fcTfR^ 

'f^ TTf^^i ^utzw,^ I 

R1%5 ( Planning ), .^mR (Commerce), f R ( Agri- 

•culturc), % ( industry), ( Trade )* R^1 vQ iir^Raits( 

’( Education & Psychology) 2ffRs JR^l >mftrrC3T 

nRn^^tjtcsr^ ftmafifr^ 1 



i Collection of data. Classification and Tabulation ) 

21.* rtc^?f^TC9rfRi 

^^c«t ^ *rrc^ :— 

(a) ( Collection of data ) 

(b) cal%%T*T '8 ( Classification & Tabulation) 

i (c) '^sf^ ( Analysis of the data ) 

^«{T»1n 5R^ ^ 1w 

w Rfi 

R^ <iRf*T^<rrR’f^ wl Tf^ *^11 '^ns^’nifc^ 

^wn 's ^ *fRT?i5ii I *nn c^*f 

■ii^ W f^?f5 ^rWcif^r ^Tc^ftw i Ri^ R^ 

Rfi^ 'Sftc^ I c^^t?rc*r^ •f'Tsf^Tc^ ^ *1^ i h 
R fRf® ^ ^tiR ^ '»iT^Rt^ I RfR^ ^mm ^ 

=5fRtk fm ^ ^ ^ i 

^C^5( TO ^tRiR®T5(C^ ^«t5n 'S Riwt^ ( Science of 

Estimates & Probabilities) m ^ I ♦TR’I^^tJTrsi^ «f?Rl 

^ «rRiTCTfc*nr *nr ^’*irR^ Rf^*! {Unit) 4i^Rr« 

^R^l I 5rfR^ wt^ 

-flOO ^^11 twl, VI ^1 ^ *f^R5C^ 800 

irw, 80 ^ Tl 8 ^,— 

^ «Ff ’TCWTHTfCW ^ITO WW W^R i 

^ «®tT^ ^ 51 W 

5^—^5T5R ’IW WW I VOTTO 
^♦ni wr I c555, eit^f tiRwi w 

•rrswiw—10 
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ntsrfWB 


wi ^ I •rfl’m w\k^ 

f^'fnnr if9—^ Itrapr ft^itr^r 

^?5i «rf« ^ ^^stm i 

2 2. ( Collection of data ) : 

cmim ^^rr^r^ffrs #rf^i *r «fiF5 ^ ^ 

I 

5^ I 'St ^7t*lTOr ’tWRi'f®: aferwft ?»:— 

A. *rtife ( Personal Investigation Method) : 

TfPff^sTciT <2OTrf^^ ¥tm? 

w I ^frsr^^rrf^sr ?f i 

'ilt 'Sf'fPT a ^n*! CR5lT*mr«(?^ ^T«fJ 

«nm^ fif^ ^'s cffif c^nc^^i 

’n:«p ^«r m i 

*Sit ’®l^^ ^J?f^T5iJ 'Q I W'Q 

^f^’r*l ^rfc^JT 

>6 TO TO5( I 

B. ^1 «|f^tP« awMt cai*l ^%1 

(Postal Method of Collection): <2l?fli^ 

^ cmmm ^tTOTt’T c«ff?^ ^ I «r«fT5r ^ 

c?, fiWT^rsfhr «nTO c^ c^ 

^ ^ cfini*! I ^ c^, v£)t nf?5ff^^c5?^ 

«rf^ '« ^ i 

vi|^ ^ Questioimaire 

Method I ^ ^TO f^f^ '6 ’I^TOT^fJ 5PQ?1 

TOtC^ ^ tn, ^1, 25 =!fW, 500 ^1 ^wrf^ 

«TO ^ CJTQ^I ^ i 

c. < 2 ff^R *j1smf^ nf^m^ w 

'fTi I. c^ ^ CTO <sJ*rR^; fiTssT^^^ 's 
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•4^«TrT *s^A f5i'f‘9i 'e ^6^ f% ^fi, t^f 

2*3. 

vtcn «tj ’Rl Tf? :—(a) ^ (Primary) ^8 (b) C^ft*! (Secondary). 

^ I CTO, «RTOt^ I 

c^ >I«;^ ^«|j f?, 

(;^«| ^«l1 I ^1 

y£,^K »I^^til*fai >6 ^«IJ 

2'4. C^%%rt9f ( Classification ) : 

cai^c'® ^T’f 'srfrfc^ i 

cat%%)»T *r%^^c5nr «2(ciT«f^ w i ^ oiTtt^fiJ M 

cai^c^ ^31, 

Tnrrc^ ch^^ ^m*\ '®«if^f^^ 

nta I *i^f^ cntlTf^^ fbfSmm Tfft^ ^iri >itft®f i 

jcafff^tc’nr 4nm fe*rt^'®f5ic:^ t^i#if^ Fft? 

«tnf f^w ^1 : 

(a) ( Qualitative) S >6 

ticl^ cat%f^5lt^ TO I C^^I^T, CTO 'SttTO 

fwl 'Q C*h1 1^1%W caJ%C^ I 

(b) (Quantitative); *ff^1l«t? f^ ^C® >1W? 

tfprrt% >8 nfiiTO—I^ c® cai^|^gt>i^^«i I 
wr I CTO, (^p{ w 

Wf« «rf^ «R?TO wriTF *rfl5iw® cai^f^TO T^c® ntc? , 
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(c) ( Geographical) I 

I W3l3f, f^f^9 f 

(d) WWft^ ( Chronological) I TlfN *TOPJtC*fP 

c^%T»T I cm, mm 
i/cm c«r^i?r ^ ^twff^ i 

^1 

2 5. ^ ( Tabulation ): 

^ ^’TT*rT5f ^ 

'e ^rc«Tr5iTi vii’T^ ^^1 ^^%K^ ^nsft^ ^'Qti ^ 

^ *ft^«rr:^c*f5 ^c^c^sir ^^f5 fsfWf^piTw ^ 

f^c5 <^1^15 ^c^?r ’Tf^Tc^i f^f%a c^FTsf ¥t^fT»r 

^'T^r c^m : 


II v9^ Qmipi t?? ^rSwsr 4iiw^ sti^ II 



fW5R«rST 


’nw? 

?i3r 

csife 

^• 

wrum 

5f*fsr 

f^5f 

&I>T 

W5W 

aiiSifr 

cw^- 

ESI 

5 

35 

43 

83 

37 

69-ly. 

120 

1958 

12 

28 

30 

70 

46 

60-37. 

116 

1959 

3 

46 

34 

83 

51 

627. 

134 

1960 

B 

29 

46 

75 

80 


155 

1961 

18 

38 

24 

80 

35 

69*6% 

115 

\CSM 

38 

176 

177 

391 

149 

61-iy. 

640 



















































^<nn[ 

(Frequency Distribution) 

il. «ICBtir^ <R«fl: 

» 

(Character) I C? 

99^ (Variate) ^ I c^;(—^Jtf^ I 

W ( Variable) ^ I C^?R, C^t^ 
cis?l? ^muf^ I (i) f?fiir 

(Discrete)« (ii) liplfilH (Continuous) I. CT 
iCKT »i^f5 fsffii f^feir 1 

^ >rr<rhr*l^: ?? i c^in^r, f^?)t»ii?? f^t%s ce^ 

I a^fSi^ 

ntUT CT wm f5f«l 5)1, ^1?1i^ \ 

ari^: to w ^ «t<f n i «iti»it5sjt 

am ^tTl ^®i ^ «f?5T5 

r 

^ ^:mif7 ?^?1 I ?rl^, c^t^i 

I ^1 jllr® fTanif? ^B5^t 

^1 «iTO I cat^lfwfw? c^ f5ii»-.^ 

*mf« TOt?t ^^5}^ TOt^Tii TO1 tffwm, 

«l^ ^nfi^p wi ^ I 

3*2. TOft^hr ^rMhr *(fliitl«l? CT ca!^t^»t>r ^1 ?? 

Wtcv (Frequency distribution) 5»i1 ??, 

CW-CTt3i 0#!^ ^?t!r •lft?t<llTl (Frequency) 
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CT ^1 5^ 'STftC^ ^ ( Frcqueiwy 

table ) ^[rsr I 

^ ^ c*reTl ^ i 

-1 


100 «F5T ^C??r *t^’T^^1-f^^5TaR II 


^t?rrf2^ ^ ) 

CSftC^ >l<^1 

( ^T’PI?) 

( ) • 

10 

24 

16 

16 

21 

38 

25 

12 


10 

^1^*= 

100 


5^—2 

B 500 «R ftrsi? 


'S^ ( f^3Tl5ltC^ ) 


( ) 

() 

50 55 

50 

55 „ 60 

150 

60 „ 65 

200 

65 „ 70 

62 

70 „ 75 

23 

75 „ 80 

15 

c?n1?- 

500 
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^—1 ^ M TT? c*r 2L ^ «rrci^ 38, ^ 

21 ^ wi .38 5 ^^rscf 28 *, 

^—2 CTRTI Tftr^Cf C^, 60 f%. <50. 65 

t%. art. 'eww^ ?f3l’I^ 200, (60 - 65) car%?f 

200. c^ caJ^- 

( Class interval) 5»1C^ C^ 

^tflril^^Jl ( Class frequency ) I C^«l cal^'f'S* ^TT^ir? 

(Lower limit) ^ ^TT^fBc^ (Upper 

limit) Wl I ’icttw ^fS^.aWir ( Range ) 

^ I* 1^311 « ^H5%T? m ai«f jf5l^ ( Mid-value or mid¬ 

point ) ®rh8Tri I 

i?r%9f\Q 3(j(Tf5r!^<tf«?i Tf? I ^ c«t%f^ 

60 « ^SB^srl 65 ai?f^ fif’mr 5; >l*fjfH62'5. 


3‘3. f^(?^ fwHm «r*TOal%^ 100 fK3Rr ’TR^ *rlWT^ 
5^ ftaipnr ai^ 


75 

39 

52 

69 

54 

38 

46 

34 

58 

28 

25 

28 

58 

26 

34 

60 

27 

46 

82 

54 

54 

51 

71 

48 

62 

29 

48 

86 

56 

69 

44 

56 

38 

52 

48 

48 

69 

54 

39 

53 

62 

71 

28 

43 

52 

31 

28 

24 

61 

29 


28 

86 

68 

34 

56 

68 

84 

71 

47 

52 

82 

28 

63 

55 

28 

73 

46 

47 

68 

38 

54 

56 

48 

88 

37 

56 

29 

34 

49 

68 

54 

38 

28 

55 

73 

26 

. 36 

56 

62 

71 

39 

48 

51 

73 

29 

41 

51 

29 

39 

36 


^’I^W'5 C^ C^T'J’t^lT ^11 ^ 

^Trtt^S *1^ W, ^'®rtf^ CT'STl ^’Tf’C? I 'SW^ 
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♦ttFl (Raw data) ^1 ^ I f^cw *iTCir*r 

fe^f^aw ^>iiCT »rf«rr=r ; 


24 

28 

34 

39 

47 

51 

54 

56 

68 

73 

25 

28 

34 

39 

47 

51 

54 

58 

68 

73 

26 

28 

34 

39 

48 

52 

54 

58 

68 

73 

26 

29 

36 

39 

48 

52 

55 

60 

69 

. 75 

27 

29 

36 

41 

48 

52 

55 

61 

6 Q 

82 

28 

29 

37 

43 

48 

52 

56 

62 

69 

• 82 

28 

29 

38 

44 

48 

53 

56 

62 

71 

84 

28 

29 

38 

46 

48 

54 

56 

62 

71 

86 

28 

31 

38 

46 

49 

54 

56 

63 

71 

86 

28 

34 

38 

46 

51 

54 

56 

68 

71 

CD 

00 

« 


(2f«rf%\j5 (Ti ^iifraFC^i) >rfarfear 

( Array )-aR:>( ^<^(1 Wl I ’TCttas. 

'S ^if^H W, TT? fif^it^ (88 - 24) Tl 64‘ 

v£|^5TC^ >1^111 ^ItC’f vfl^t ^ 'S ^JtTO t 

^ ^t3} ^ ^ *fi^^tin5 «ii CTT^T^fS ^ 

•nnr ^t'Q 6^ ^®rl ^n ^ri i *ff^»i^<ri-t^TeR «ff^^t? c^t^- 

fH *ti^^Tcw, ^^srrf^ mi mr? ;— 


H 100 «R ^3i?i 5i^W?I f^'®m II 




!Wf 

m*rwj1 



*T^r? 

rai>K'«i 

! 24 

1 


4 

52 

4 

68 

4 

I 25 

1 


4 

53 

1 

69 

3 

i 26 

2 ■ 

41 


54 

6 

71 

4 

27 

1 

43 


55 

2 

73 

3 

28 

8 

44 


56 

6 

75 

1 

29 

5 

46 

3 

58 

2 

82 

2 

: 31 

1 

47 

2 

60 


84 

1 

34 

4 

48 

6 

.61 


86 

2 

36 

2 

49 

1 

62 

3 

88 

1 

37 

r-l 

51 

3 

' 

63 

1 


mi 
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I CT fei^t?! \m 

^Tc^?r fH<? ^51 ^ »i^ir’iTt(T =ir? i ^1i?1 wt^l ^^tr® c¥f^ 

39-f6 mi I *iw wf^:^- 

cai%^9 >1^^ ^?1 «iTRi I «jir 

10 5it?ua(%?l^ ’5f?l5| 24—33, 34—43, 44—53, ^^tf? 

csii^ 7-f& >i^f-(2t>^t^M*il f5:??ii*i *ff^>i^^7i-i^ *rr6?i » 

«flf^f5 cai^Ti ^ csf^Ti 1 03i^f, ^CRI 

24—33 ^ cat% *lf7!5T^^119 19 24 SS-i^i mi 

*nt7itc^ I 17 erii ^lai 34—43 \ 


II TOO fT131^ ir 


51^71 <3f% 

'k 

24—33 

1 ^ 

34—43 

17 

44—53 

21 

54—63 

22 

64—73 

14 

74—83 

3 

84-93 

4- 

csrt^« 

100 


^ ^tTi'e c«r^ a, ^lai' 22 

^31 54 63-»il? 5|^ I 

3*4. <2iW ^^ITI 3nf^?1-. 


15911 «f?r^l^: 

(a) ^1 cai%-^^-«il7i bf<j 

(b) >Sr carf-^C^TT f^TFn*!, 

(c) caf%-«iTK7nr ^1 ^^nm^Tf cetlf^^T’l, 

(d) cai¥’^m’T h 
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^>6 fifr?it«F5r, t5^ car%-^ ^ ^us 

'•Tfw I «rrm, car^-’w «rftcTrw%'« 

i 

^ car% ^sR^sr t5 ^fc^T^f^r; Tf%i 

^1 ^?fi ’R ^T»n «car%-^5n c^raRt^i ti m 

car%-^^i9^'8 (?T^ «(5RT?t ®(tr^ i 

3*5. ^ ^1 ^*f;aR '«r?^>fTC^ ’rr«fTt^ 

•s'S’W "sitc^it^sri ^®r I »iiTO, 

■Viwf5 ^TC5!T153^1 ^1 ^r$C5 I C^iT^T^I^ 

Wl ^ I C^ ca?^ 90 fTC3R 

tfffeJ ctf's^l c^ t 


80 

56 

38 

46 

51 

29 

73 

68 

54 

48 

18 

72 

69 

54 

28 

46 

39 

41 

78 

53 

28 

86 

45 

39 

43 

56 

41 

27 

71 

45 

54 

78 

56 

42 

93 

64 

29 

46 

34 

82 

43 

12 

48 

36 

53 

68 

27 

91 

39 

46 

61, 

36 

55 

43 

81 

25 

51 

38 

48 

38 

46 

:22 

36 

56 

48 

33 

42 

45 

28 

18 

75* 

73 

63 

17 

61 

35 

65 

31 

78 

39 

37 

86 

38 

60 

77 

68 

34 

58 

66 

19 


^ c«r<l tr (R, ^1^? 12 v£i^^ 5i^?r 93. 

«2}>mr 93-12=81. vii^ car%-^?r ^1 lo 

10-19, 20-29, 30 - 39, ^^®Itf^ ’f?f1 ^l (Rt^ 

'9-f5 f^’f *rt^ I wnr n?f^^ cf^ ^^rrcf, 

'C5Ri*r5tr^^I^7 caf^, WT^(tallies) 'S *r§»I*s^Jl 

■ptmsiRt^ m ( 2 f^'® ^1 ^ I «i<t^ car%’ f^- 

•srRR 10-19, 20 - 29 ^Wff^ f^T^^fSl fsrf^Kl W 

5iw»^r c? car carter ^us, c^ cartel ntm ^ «fr®j^ 

m ^ (R^ (I) I ^TfllS c?r^4 *m n<i»3ifiR 

^ ^ Ff1%fB (R^ cn^ ^111 ciT'eTl ^ i *R fift^ caj^ ’flt^r® 
<CT^ ^ c^ ^»iwi c®i«fi i 
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^ ^ fiwtC«Cl ( Tally method of five ) ^ I 

<2t^ ^?ri ’Ti^»iT*fT ^ I tonf ^ ^ 

'tff«ff^fB si^iPF TO1 ?rr^ i 


It 90 ^ ■=?^t 9 jr H 


•J’ilWfl CJf% 

•SIW Itok^ (tallies) 

•^5T5^ 

laa 

LH11, 

6 

20-29 

m nil 

9 

mm 

IH1 WtlWII 

16 

40-49 

IH1 W11H11W1 

20 

60-59 

LH11H1III 

12 

60-69 

IH1 JWIl 

11 

70 -79 

uniii 

8 

80-89 

Wl 

5 

90-99 

II 

2 


csrf^ = 

90 


II 50 Wi? ^tC3i^ 'e«ft^r?r ii 


*ttC< C^p{ car^. 

50 ^ ffcai? nR»f^<n- 

CW'Q^ 1 

<«r<n <^y c«t%^ 

*t?R^ car%^ » 

«i^f^ 59fc’¥? nfl’T^^ji-'^wrwsi 
^flrni TO, TO ^ 
mr«fs|l ^ 30—34, 35—39, 

40—44 car% 3r«I1 

0 

34—35, 39—40, ^^mRf aiTO^ m ^ *r%^ I 


'e^R 

\ fkarf'srrc’i) 


30—35 

8 

35—40 

12 

40-45 

19 

45—50 

6 

50—55 

4 

55—60 

1 


50 
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(cpsr, *rfhm <frw siw^r) ?fr 

‘CBrtt«f»nir ^bb^sil^ ^ •rptS fiis^^iT# TOnr »r*rf?T ??, ^sT^I 
*iWr«l^: ^^arnr ca^ ^ ^il catted ^ ■ 

?? I *3^ <3iTl «W5l C«% (10—20), (20—30)^ 

(30—40) ^jtf? cm ;ri} c^’wmur ^ 

CT, 20, 30, 40 Iwrfw 51151^ Cf^ >1*1^ caj%^. 

^ 20, 30, 40, ^Tff I 

3’6. ^ «naOT «rrim5^ c*(^ f^n^r 

'e >}^Ti 'siti^ilB^I ^1 I sit^T ^7, *35^^ *f^‘ 

«f5f 30-va? ^sr 51^ ni^trw arrfSir^ i 
10 c^^^^ 10, 10—19 20—29 lat 

rtfB cal^^ CTf^ CT w?t m, 30- 

^ 5flR Wtum >i^«t7l} ^ 51^^ fciff' 

30 ^1 ^1? ^3i>i^9fi1 *fT^?l m I ^£i^«sfTO *ff?- 

*fWft’'F ap*(t^f%l^ ^fil*f?’*(rl ( Cumulative frequency ) ^ I f^CU 
155 api|(;^*'|f^^ ( Cumulative frequencjjr 

table ) c^reTl ^: 


«rr^ si^ 


19 Tl ^T?T?r 51^ 

6 

29 „ „ „ 

l‘5(-6+9) 

M w n 

41 (=15+26) 

49 

w » w 

61(-4H-201 

59 w M *> 

7 (=61+13) 

69 „ „ 

85 (=74+11) 

79 

• ^ 19 H 

93(«85+8) 

89 

« w n 

98 (=93+5) 

99 

» If » 

ion (-98+2) 
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V 

1 

(mm n^) 

’1. TtPtf^aR ^RTC^ f «tnrr«r#r5l ^ m i 

2 .. ^nrc? w fw 

fm ’f %i ^ ? 

3. c^ c^Vi ^•rtw m cfcai 

^5fr^?r*i m\ m i h^j c^«i ^^TR®ff?r >rc«(T ? 

' 'S ^<f^I C^<f'9 I 

5. c^ f^Rc^ csr^if 60 ^5( %tom f^®T=r *rfhrr^ ^n tow 
' ^5Tl^ OT'Q^I ^ ; 


80 

25 

25 

40 

30 

29 

34 

44 

42, 

45 

44 

20 

48 

44 

44 

48 

36 

46 

46 

46 

36 

60 

32 

48 

32 

60 

65 

75 

35 

10 

60 

20 

46 

48 

50 

38 

48 

34 

50 

60 

34 

80 

75 

20 

15 

70 

68 

38 

62 

48 

56 

73 

54 

61 

19 

28 

43 

51 

46 

37 

(a) 

’rrertt^rl ’i^tbf «i(^?r TTfw m 


(b) 

C3^%9 5 ^ 10 3(^1 ^ ^wTft m 1 


>i^Tcw cTTJ^^csrfc^ itai ?ftTrc^ ^ 

1 


6. 

C^R 

^Tt’T 26f^^TC^R1%l 

ii^Tf-f car%?r 72 «R cjt q?i 

• 

• 



^ 25 

7 

13 

26 

17 

21 

8 

17 

15 

22 

26 

11 

12 

22 

17 

24 

11 

6 

17 

26 

21 

25 

10 

18 

19 

26 

21 

6 

18 

20 

24 

19 

5 

8 

23 

16 

‘. 17 

18 

8 

17 

23 

16 

15 

21 

14 

12 

9 

8 

j 14^10 

23 

21 

15 

24 

5 

10 

24 

26 

15 

13 

1 21 

9 

18 

20 

24 

25 

23 

21 

19 

16 

17 

26 
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(a) if\^] ^ j» 

(b) ^f 

(c) C3?%^ 2, 3 ^ 5 »i^ ^'®rr^ ^ ^ 

cst^rf? ^ir® C8f^ ^ ? 


7. 100 W^ ^TUJRr 'S^R { ) f^m: 


65 

69 

69-5 

73*6 

705 

71 

43 

60*4 

56 

64 

47 

67 

65 

45 

48 

57*5 

60 

75 

70*6 

68 

51*3 

58 

54-5 

61 

50*6 

54 

55 

58 

75 

*69 

48 

63 

71 

68*5 

57 

48*6 

54 

61*5 

58 

49 

46-4 

51*2 

53 

49 

39-8 

42 

58 

55 

48 

61*5 

58 

35-8 

41 

56 

62*8 

48*6 

38-2 46 

55*6 

44 

61*5 

39 

48*3 

54 

^7 

58 

52 

60 

61 

42*5 

49*5 

53 

safs 

41 

a 

55*6 

49 

41 

38 

63 

46 

48’5 

51 

38*6 

39 

49*5 

54 

43 

57 

47*5 

85-5 

43 

62 

54 

45-6 

59 

51 

38 

49 

61 


(a) f%5jf5 mps *r1%»is^Ti-f^^5m >rf9Ti^ 

»ft^ ^ I ^!r t 

(b) ^ ? 


8 . c^R i£i^f5 50 ^51 arf^C’F^ 


21 

22 

17 

20 

21 

27 

16 

12 

24 

22 

23 

19 

21 

16 

19 

22 

25 

21 

18 

14 

7 

16 

13 

24 

16 

18 

17 

25 

17 

10 

12 

17 

16 

15 

15 

13 

21 

23 

18 

19 

20 

8 

10 

12 

14 

19 

24 

16 

8 

25 


*Kl%t-aFW ’rW'e i car%r 2 ’ql 4 af^?l «tTO 





cervfmsw mvrvT *rfksTfws wvm Sn^r^rar 

(Graphical Representation of the Quantitative Data)» 
4*1.* nf%>i^«rjTC5nr car%c^ 

^ f%ji ^icscj 

^ g rf^l ^rs^’Tsr i ^1, *Tf%’i^^Tc=nr ^ >i^t' 

5 'sriw ^<1^^ 

wfB®! nc^ C^T ^'TSl ^ >^*1^ W *tW' 

5il I ^»«ij‘pj8fhr '« ^f^TUr 

C5r^f^:3i?[ «2i^"t ^ i 

3 

f53rf^?f ^T^®i c^ftf^^ 5^rp« '“Ttif I ^c'®! f^fw 

■fllC«PJ^ irt^ C^Ft^fS ^1 fHfe 

^r® m^' 

^\ Jirf^ c^i^fkaRT ^rttfjnr 1^1 *Tf^n '"rai^rff <^wt 

>rr^?fj vfi^ Ttwj? nf%m‘i cw^ 

®«»rj 5R >i^re's ^ ^rr^rf^pF »rr%? sjc^iir ^*nf 

^ftifU ^1^ «»iTf^i I 

apc^ ^C5T^ ^^Tr«r<tc3, «fFnr 

Trf®?i I 

» 

4-2. csi^rflisrtfcswi «it«tf5r^ ^arr^ s 

(i) 'S af^fTs? ^fs ^^91 ( scale ) tMt^sf I’ 

>ft*r^ Mrwsnr w^ cm tr^rr^^^^ i f^f5 

<^^'® Tf^TT® ^ Tl BrfS^r I 

afc^tw^^ f^CSRT ’It^C’fT at^^arr? ^ 

^ncar^r «rfTOr?r i 

(ii) tkara W(J ^ (Vertical) 'Q (Horizontal^ 



f 

I «wikf5 Iwm cic^fl? 

'(iii) nf9BP^ W» «fTTf^rf^ 

(iv) f%5 % ta? 

c*WTpn Tfe« *rrc?r, Tf^ ^ C5ti:«r i 
‘nf^Ji^^jTOT n^*tn^ 

1%K ( Diagrams) 'Q caitf^Jnr ( Graphs ) ^ 

'1^ I ^iTtm 4^pf5c^ ???r I fflrstSiR^ 

(i) Hn ^1 ( Line chart or Graph chart ) 

(ii) ( Bar chart ) 

(iii) ( folumn chart ) 

• (iv) '^rwfu, f5, ( Pie chart ), 

(v) C®I^ ( Histogram ) 

(vi) WfW ( Frequency Polygon ) 

'■(vii) ( Frequency Curve ) 

4*3. hrPNs ffea ^ C»l’<lffes I 

csf^Rai ^cirar Rc-R^«i 'SfTcsrr^sn ^?ri 

s^rtcw I to?r t5t 

ic^ I ’T^arc^^fT arf^n 1 Rrci^ 

‘^vs ^ ^Rn?® nt?i I 

?r«l 1 . 'srrJfSf^iTffhr ( Census-4?r) 1901 ^ 

1961 ’rr»i n^ «sff% »r*t ^sBir®? 

) tor c«re^ ^ 1 ^ Rn ^ 1 
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^tr5 i£|^ ( Horizontal 

line ) X-^f ^mK Tfsrf^C^ >4^15 ( Vertical line ) 

Y-^’f *(51 ^911 C^ ^tese^ c^at 

«fr!ff%^ ( Starting point or origin ) I 



-*• ^<5J?r 

«r^ ^1 ^ c^r, x-^c^?r c^rr^- 

TO I ac^, 1901 ^TC9T^ €TO*T^^ »l^fC*rf1 

24 CfTf5 *, 1901 m 20 «ff1 < 

^ ^^^C3(5 TOc^ 1 Y-'^c^^r 

^ ^^c3Rr %t 1 c^TfB C9if^>(^^frf TO»r»i 

TT^ wl I ‘ill^tC'1 CT nf«Tl Ct9l, 

na t^f^ 9i?r9rc?r«ri ’wi ^^ 91 , TOil 

TO I C«Kt TO C^, 1901 TO C»ItaPT^^ min 

^rr%^ Tftes 1911 1921TOI «rnst 'H’*? TOt^ TO Wl: 

%f% *rr^ 1961 TOl »lTOTO «lf^ I 
•rrtWTO—41 
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4.4. s 

( graph ) mm 
^ >RTfjnT^ 

^ I fkm 3^r® ^^Ti:«f?r 'sffir-ef^rf^ i ‘ 

^irrt?i«l 2. 4Tr«m c^ f tc3i?r <£\^ >i^tc^ cm 

*r5r?r TO ( Bar graph ) m I 


TO 

CTO 





5^. 

4 

6 

5^. 

C»T<I 

3^. 

3^ 

4 

2^. 




^U5 c^mc^ TO f=rc#*r^ 

^ «ii^f5 ^TO^^t?r nrcf >!TO ^C? 

Fm=P=ff^TfT 

f' 


isnassfarassKssH^^^^ 

■■■■■IjuiiMuiiiainHSiSi 

--^~-!zz-s-■■■■■imHiimHiHHnMa., 

!■■■■■■—■■■■■■■■■■■■■■■—■■■■■■■■■ ■■■ ■I 

|ESE»t£is£anMiaBnanBHBMUHBMmS^SSBSul| 

IsiiHSCse BflflHaBaB flBBBBIBBBBBBBBBlBBBBBBBBBB~ 


|E¥HSS£K^:fi^flBBBBBBaMBBBBiBB _^ 

|t9i»nnffiS^iBa»aBaaaaBaaaBaaBiaaaBaaaaaBaiaaB| 

■BBBBBBBBBBBBBBBBBBBBBiBBBBBBBBBBBiiBBBl 


'iaiiiiliii 


BBBBBBB 

NCBE 9 aSS 33 Ciia!«ai£iSEBS)&Hg 535 )«BBBBBBB_ __ 

BBBBBBBBBBBBBBBBBBBBBBBBBBaBiBflBBBBBBBBBl 
BBBBBBBBBBBBBBflBBBBBBflBBBBBBIBBBBBBBBBBBj 


I BSaSSiaiSGSaSH^fiSEI 


BBBBBBBBBBBBBBBL_ 

BBaBaBBBBaBBBaBflBBBBBaBBB 
BBiBBBBBBiBBBBBBBBiBBBBBB 
BBiiBBBBBiaaBBBBBBBBBBBBB 
BiBBaBBBBBBBBBBBBiBBBBBBB 
BiBBBBBBBBBBBBB 
aiaBBr 


ISSSBieaftIKBSQiaesaB&IKSBaBBBBflBBflBBBBBBBBBBBI 
liSKiHeBSISCKKaaBasiSSDBBBaBBBBBBBBflBBBBBaBBI 


laaBBi 

lasKi 


3 ^ . 6 6 

—*> 7T3I? (fir^> 

cq^:-1 C^C# 
^casRjjr^flp^ 
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^»I I C^tt ’tfBfB s£iW>f 

^ I v 21 ?p^ c»|«t1 '6 *1^1 

tfirw I 

^tW*l 3. 10 c»rf^“ 

C*r«^1 I ^^1 v<)^fB ( Column graph ) 

«nR I 



1901 1911 1921 1931 1941 1951 1961 

cgicTt- le^nffe = c^ afft^sGf? 


tta-*w^<r I 

























164 , «rRf^ 

C^rfSr® ) ^91 I CWT^ CfT^ ^€>»FC3ra 1 

csprfU ^ ^ I >n*fT^«f^ ^ ^ «ff- 

»T?r^7«n w «rtfpr^ ^ i 


^frt?(«l 4. W5(tt ^f^?ri '« 

8%^ ^ ^3PH1 I 


3pf^ 

51^? 

^rrs) 

"r®^l fif-s^c^^ 

^ ^i%l 

B 

^3lt^ 

35’5 

15 

• 

2. 


40 

17 

3. 


30 

7 

4. 


34-4 

9 

B 

^5m 

27 

7 

6. 

mf^fi 

• 

54 

38 


*r^<5k?( 3?^ ^ *^1^ «rltTO ^ c!, 

t^’f^ crr^n^^ c^?rT3rf^ sf^r^r ^t^r f^#i iirsr «rfwtf 

^%T:f I f^9tr?r?r >i%rfpnr ^ »nitw i ^ 

TCWJ^r ^ '6 TO fl’Vf’TS ’JJSRl ^*n(tf*f® 

m ^TOnrfn f%s f%ji ’ocTf^ ^ti (nf^rfwi #itc5» 





























fwj—I 

5. *ni*t9 ipr 

»rt« >6 i ^ v£i^f5 w;»T«r 

I 
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^(J{ f^T^lOT ^t3{5l^^ ^'«!twc^[ 225, 40l> 

€ 625. ^:3T f^fB ?r^C^3i ^C'® 


225 

a 

a: c = z: 4: 5 . 

225 ; 400 s 625; ^5[«fh55 

^«irt3?R 15,; 20; 25 3 ; 4 ; 5. 1m ^ ^1 i 

- f§ ^T^t'S '2l^T*t I vfllR fWB 

'fs '«r5^ 'Sfsjnt^ 225 : 400 ; 625 


400 




625 


0 



ff^rm ^rwcy^ 3; 4; 5. c^ mtm 3 

4 ^ ^ 5 ^ 5^Tt3Fjt«f.t^ f^f5 ^ «PR wi ^ I 1^^ 
^fflW ft® ( Circular or pie-chart) ^ 1 

^ 1^2 Jp{ 




4-6. «itwt5*3i i 

^ 5R, twf^c?i?r •i^Ji,: m 's £«i^? 



100,90 '8 70. wraf ^p g^ c^w 

^tapi^^tn? fM ?pf^ 

5tc^ I % ^1. '©. 10} 

(TTfsT 51^1 10 'ilW *ff|f^ 

^T«T ^1 I *f%t 

'5IT?^C^ 

c^ ^maFC^ 10, 9 ^ 7 I 
*fTlfg f^3! I. 

iS(k^o C^It^ 260, 

«i^t£I?, 10 26 

^65^1 f^f%^ oj^fs 

^56^1 10wl9iil^ 

^ %1 ^1% >T5rt^T5! 


'SR^nrf^ «mi^^3[ *tt'8?i I 


47. *iiTifla t5t?Ji «rrc9rtwt: 

^51511 '^n m mi ^ 'mi ^pf^, 
# C>!t pn* TORT 

^nrc^ ^ ^ •tl^ffeai 

( Pic diagram ) •fT'eTl ?til I 

3[c^ wHy ^ 

125 «fsf, f^®t^ t%fc«r 90 
W5f 35 «f5T ^ 

nrs I *ft^ ^ 

C^rf^ ^Tai^^«tTl 250 «R I eg 
C^5T ’gJPTT< «1^1 TO 

^c»f» ^ CTO^r csTf^ TO t 







}69 


rwti^ 

JffCSBr 9R91I1 

c>rft>K*irt* ■tet<*r 


125’ 

415x100=50% 


90 

'^x 100=36% 

9tf^ 

35 

,%X100-14% 


*rf9f^ 100 ^’f f^w ^?ii, 50,36 «14 wr»r 

^tJ^\ ^liapn f^f^ir i 

4-8. * >8 % 

( Histogram) 'S 

( Frequency polygon )—[bW-il ^1 '2W*( ^?|t 

^ I rp4 (mz*\ 

^1 ?? I (Srf^ 'S]t?T5- 

cwn i 

Y-wm a«rr?r 

^ cstM’^i^t’t »i'6^ui[i carf-'si^^ ^ Ir 

carl’ll CT ^itii^’pai *rhe?il ^9, ^st^tunr 

fr?1 ^tll«Cir*f ( Histogram ) I -Sf fk3i?r 

^ 9t? C9, «tr^j^f5 ♦rf^^i^^Tsr 

>i3i^ '«rrw»r^-'4^ (r*P3i^ c^rr^ jfsrm i 

^srr9\5C3i^ ^1 ^T?r tsfi^sr?fB ^'sc^'cair 

few ^1^1 

9ft9l (?I^t9 ^(SfRW 

C9 ^f5 cat% 9re9l ism^^ 

C9^ ^ C9^t^ 9T9l CT ^^*19 99 ^T9tC^ •ifi^I^^lrl* 

44^^^iN Frequency polygon ) 9r^ I *199^ *1^19 ^ft99lfiJ *Wr 
lf%C95 •fW 9t%:9 I 



570 

6., 90 ^ ftcanr 
Wl I 


I car% 

^T35>IW1 

10 20 

6 

20 „ 30 „ „ 

9 

30 „ 40 „ „ 

16 i 

40 „ 50 „ 

20 [ 

50 „ 60 „ 

13 

60 „ 70 „ 

11 

70 „ 80 „ „ 

8 

80 „ 0 „ „ 

5 

90 „ 100 „ „ 

2 

1 c^rri? = 

90 










171 


w #iz35iiwf5x5i^\|f^(:?r^'6V<r^ 

9T^fi ^*nr 10—-20, 20-—30, 30—40, ^jfff 

cai%isf5i 0, 5, 10, 15,.aw 

^ ^ Tr^?r 1 wsr ?fi5 1 <3r%^ 

(10-»20) C2jf 6 *, ^ 

(10—20) m\ ^ 55 ^ ^@^-(3r^ 

■^m 6 I2f5 ) I c?rr§ 9-f5 csr^f wb 9fi» 'srir^cwis 

•s^c^ v£i^^ ^fmf? csrl^ c^3i^ (fife's I 

5^, 'srfwrspnisfiiir wt 


E 



^T ®ftn "MWCT B, C, D, E, F, G, H, I <«U fH*1*' 

"S^TBr, CWtJ ^ ACT ( 0—10 ) liPK (100—110 )—CT ^ 
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^T^twr ^Tf^’fc^ ’WtaFC^ 

A K irT5i <?(m I AB, BC, CD, DE, EF, FG, GH/HI„ 
IJ 01^^ JK ABCDEFGHIJKA-^t ^ 

( Closed polygon )f5^ Wf«f I 

isf^i (0—10) (100—no) <4^ ^f5 cat% 

A « K sri ^r^Ti, c^p^r^f B j n^ ^ tflc»r c^ 

( Frequency-curve ) I 

^?1 ( Closed curve ) 5[C? I 

7. 100 «R ^Um ('«»t5'5fTfR¥ > 

c*f'9ni I ^ 's I 




(f^sfTsrtr^r) 




37—39 

3 

39—41 

7 

41—43 

9 

43-45 

11 

45—47 

16 

47—49 

22 

49—51 

14 

51-53 

10 

53-55 

6 

55—57 

2 

ort^- 

100 


'iwi, CTc^^rtf^icirt %^37—39; am 

35-c^ C^a r Rig^ ’ «rf^f135—37, 37—39, ^tif attif»i (m\ \ 
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fsai—i 


4'9. s 

aRc^rtf^ %i ^tc^rf^^ri i f^smm 

ajiilCT^f^ ( Cumulative frequency curve 

■orOgi^) ^ari ^?r, ^*fT^*l 6-vil^ apsic^f^^ 

C9(^ ^<h c*f'e?rl i ' 









A# 




10 vijir 

0 

20 „ „ 

6 

30 „ „ 

15 

40 . „ 

31 

50 „ 

51 

60 „ „ 

64 

70 „ „ 

75 

80 . „ 

83 

90 „ „ 

88 

100 „ „ 

90 
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Ms (3iMn ®T'eTl' 

I ^ c?[W ^n?r fT3i*?^Mrji ’^^ig^'sfc^cai^r 1 

TT^I 2 «Fr ftas ^?n I it3j 30-4ir 5iw TO 

^rrt, 0 f^?rrcw i ^*rr 

(20, 6), (30,15), (40, 31), ^ 

c^ a«n ^'m) c’tsf, fs[c# 


1. f^SigJTO C91^rfRM ^TT*! 

2. ntl-fpsi V ^ifT^«l CWthe i 

3. V8 mZ9\^ V5^ 7^ ;— 


^Tcarr^TO 


* CTO>l^^ 
(^TTOf^^ ^’j') 

250 



• ( * C5lT^^<;«tTl 1951 TO»l^ CWMii^l ?^^9I) 

4. c^ vD^pfS ^iiTO“f c«f^ Wtapi^^l ?TOK^- 

100, 90, 75, 60 vil^^ 40 I 'UMpfBsjTsj 'siTins^'fai Ms|f^ ^cFff 

fp3! '»1^ ^ I 

5. CTO f^'Stiini^ 100 ^^ ^K3Rr ^«fT 60 W^F' 

25 WS{ TO^«! 15 «r^ I *ft^-fl« TOt. 

^tc^? ^rfcTOan ^ I 

6. mf^ TOTOt? f^iR f^l arto^ TO ¥fiaR^ 36 

64 !?T^ 81 I f^RfB ^^wcaw »rfnw 











7. car%? 100 ^ ^ c^ c^ 


74 

82 

47 

57 

90 

82 

31 

2 

43 

31 

22 

17 

40 

^8 

37 

7 

67 

38 

64 

16 

46 

5 

69 

72 

70 

61 

63 

32 

16 

1 42 

34 

29 

42 

28 

65 

16 

63 

10 

34 

66 

65 

41 

23 

3 

62 

29 

28 

43 

80 

68 

68 

53 

20 

12 

56 

“O 

52 

48 

72 

^52 

15 

45 

40 

16 

58 

36 

62 

3 

28 

20 

32 

33 

20 

37 

42 

47 

48 

55 

24 

37 

37 

70 

6 

41 

16 

52 

56 

43 

29 

32 

16 

64 

48 

37 

42 

27 

60 

10 

26 

40 


■^R^m C8^j 51 nR=^N^ji 
aj5?f5 's <tR>’%»ni 51^^ ??< I 


8. Rci C^m R'sigfc^f^ 250 ww ftrsni 'SBPtJfW ^Tfw^l 
ciTssil I ^51 ^msr.m, nR>i^«tji 'Q nR^^’»(ji 

jC^ I 


'Q^Sf 

C f^C^ItsiTPI) 

^T31»IW1 

30 — 

33 

9 

33 

36 

25 

36 — 

39 

30 

3^ — 

42 

49 

42 — 

4^ 

62 

45 — 

48 

39 

48 

51 

20 

51 — 

54 

11 

54 ■— 

57 

3 

57 — 

60 

2 


250 





?rrfn-f^srm 


177 


^rtn? .i* c^f^rflcanr 

^^9R1 ^ I 


• 



j 

46 

77 

C^FSF^T^ 

47 

82 

¥1^ 

55 

91 


65 

95 

C^ 

72 

95 


73 

91 


69 

89 

^rr^r^ 

67 

88 

(7K^ 

66 

88 


63 

87 


56 

82' 


50 

77 


10. ^ w*R >8 tii^pm c«r%?r fepr '^fwt 

5 m\ C9i«ff^ wr ^ i 


C3^% 

1 




90 

110 


80 

100 


70 

_———— 

90 

cm^— 

240 

300 






■^spsr w<nT5 

(Measures of Central Tendency) 

( condensed ) ^1 ^ *0 ^sT^I 'srrcmRl I 

c^R^Rtst ^-f^rrc^ ^1 ^Tws 

^ m ^11 ^vM efg ^ ^ Ti 

wsTf^ ca(%^ cif'8^1 

%T=sr «tH i ^li'e ’Tc^fus? <sot«f5T 

f ^ t ^ T H ^151^1 cJtte *it^ c^ ®‘«ir>( ^1 c*fc^ caf^’t^ 

^ 5isi7^t?r ^§>In^t 1 f^i f^l c^—c^T=r 

f%«(^ I ^f7il ^ m c^F, fT®t«?c5nr 

C’-^T^i (Representative) *lT'fl5l 511^^5 <trC!r I 

^TF 6000 ttn; ^rtf^ 

^ im 500 tt^ I ntTiF C\ C^t^l ^ITC>1^ 

500 ^ ^ ; ^^tsl ^1 *rn:^ l v£i^ ^PR 'srn^^ 

«rf%f^%?iin 500 *tTC^ I 'sfT^'HF m, C^Tsr 

w*F^ ^ cai%^ ^t35c*f7i ^66^1 

I viFcsfcs} «fc'®j^ ^izm ^66^T7f nf^5FT*r-^Tfsi^i *ftni- 

*rfR ^%1 "^^1 i^,«l>i>ii«Fj'w ^3F7i’m:'*r'*i'i 

cat%^ C^TiT ^ ^TfliF ^ 

1^ ^T^jc^FJ m wtcfstf ^55^1 >8 

*(T^*n ^^ii I 

«iR^ 

^ »<)?pf5^lti5 ( Representative value ) 

m\ aJl^TO I C^ <ii^fB5Fl3[ TiTf^c^ eit^l^f^ j^Til 

^35l^tr^ «lt*F ^1 ^rlil ( Measure of Central 
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Tendency ) i 9Tf*f 

»TO^ «11?, utt^f^issusi ^t?i ^ 

W % (Average) I 

(Science of averages)-'e 

( average ) ( arithmetic 

average or mean ) ^f®l?l1 I v*^ m^f} 

^ I 

5 2 . <£*11^1^ { £*11^.®; f^t^a ^*ltn ] 

^ S (1) ^tr*lf^^ ^ 1 ® ( Average or Mean ), 
(2) 1{HJ^ ^ ai«Cjaiaiti( ( Median ) v£i^^ (3) 9|^«tl31'®^irti 

(Mode). mv:^— 

(1) ^ ^1 ( Arithmetic Mean ) 

(2) ^ ( Geometric Mean ) 

(3) ^ ( Harmonic Mean ) 

c»;^ 

^7{ I ’®?p^r55>in? ’I's* 

“‘1^* ^l%al ^Ta ^-^1 ^ I 

5*3. lal^^ ffeg ( Symbols ) : 

cq^<P 91^ (Arithmetic mean or, simply, mean) C^ ‘M* Tl x 
(x-bar ) ^1, (Median) C^ M^. (Mode) C^ Mo, 

^ >iT«rr?[«i^: I ^K'^rt 

V I ‘n’ fl:i, « 2 ..» 

(«1 +JC3 + -+x„)-(3F 2 ;c ( Sigma-1« I- 

fi, fs,. tfn xi, ^2“'» ^n 

^TOT '®t^l (fi+fi+*** + f« )"<^ 2f atat 

(fi ^i+fs *2+ '• •••+/'« ^ > 
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I 

fl Xi + f2 JC2 +. +fnXn)<^ (fl+f2 + 





Hn)m 


fl^l+fgX2 + - • + ffi^n 5fx 

fl+f8 + - -fn “2f' 

I 

5*4. ( Arithmetic Mean or A. M. ) 

’T® ^ «rftnr^—(i) ( Simple Arithmetic 

Mean ) v£|^^ (ii) ( Weighted Arithmetic Mean /. 

(i) mm ^ ( Simple Arithmetic Mean ) t 

9tr??r <2fi?9i5r t5 ’rr«fT?r«r5tc^ 

cst^ran i 

nt'STl Tf^, 5Ri51 ^ I 

TO 5 ^ 5, 7,13,19 '6 16 I 

fr-.. I.. r, ^^•^Tr■ 5 + 7 + 13 + 19+16 60 

w^lUfST ’^TORT ^51 ’T®*'-ij-“-g ■= 12 i 


Xi, Xq, Xs,-, Xn ®^«Rr TO ^ 

ss't^fW W— 


|M Ti 


^l+^g + ^3 + — +Xn ^ 

n n 


5r5i1& 


1 


TOu% ^TO TOu% X trRf^ inp i 


(ii) ^ ( Weighted Arithmetic Mean) % PTO7 

TO, nftTOJt 

^TO51 ’TP wi ^ I 





igl 

>(C5( 5 CSTfC^^r 3^ fm, 7 m 38 3 K? 

C^tc^ ^ 45 ^ 4 C®Ttr«P^ 46 ^1 I 

^ ^«r, 35 ^1 fl^lTPT 5 ^ C5lt^ ^T?=5 X 35 “ 175 ^t 

38 „ „ 7 . „ =7x38*266^ 

45 „ „ 3 „ „ „ „ -3x45«l35^f¥l 

* 46 „ „ 4 , „ „ „ =4x46-184^ 

19 «fi( CsltOT CS(T^ ^*=175+266+135+184 ^1 760 I 

/.• ^ 8 rr?[=s^^ ^1^1=40 i 

Xi, X2y Xi,"-,x,^ n-^^^rpF 5lT=( ^ 

fi, fa. fs.-. fn ^ ^CST 

?|\g— 

|(K4> n-t “ f 1 ■^l+f 2-^2 “^'’*' "1” fn^n — l^fx 
IM ^1 » = .- ^ -g, 


( ^TTOf) 

X 

f 

fx 

35 

5 

175 

38 

7 

. 266 

45 

3 

135 

46 

4 

184 

C^IT^— 

2f=19 

Sf.'c=760 






182 




1. c¥f5i n8^ 

^ f^atCJT ^^T^FCST 43 , 53 , 64 , 72 '8 43 I ( 2 ff% ’f? W 

I 

«rr« 5T^C?nr =48 + 58+64+72+43 - 285. 

pDC 

/. «ff% ^f\5 = — ss 57. 

3 { 

^^«| 2 . 31 w^ ^tC 3 i^ ^T»ta %?rfmrs( 

c^'6^1 I ^r^ictff’t? '8^5( f^f^i I 

' 8 ^=f { ) : 65 67 i 70 i 73 I 74 I 75 77 C^f#- 

^T 3 i>i^^j 1 3 | 4 i 6 . 8 i 5!3 2 31 


'8WJT (f%^5rr>irru5r) 

X 

f 

fx 

65 

3 

195 

67 

4 

268 

70 

6 

420 

73 

8 

584 

74 

5 

370 

75 

3 

225 

77 

2 

154 

csrf^— 

2/-31 

If X ^2216 


^<f^'8^^^^rp-'^-^~%^«?mr-7r5 %9rf»srm 




^ 1 %-fWR 
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>•5. ( Deviation ) % 

^<t?r vii^fB ^T% ( Deviation ) 

rrf^f5 'src^f^i ^rcff?r ^?r ^ i 

^ ^t|'<rr?r era ‘+’ ^if i 

L2 nt<^J=18-12 = + 6 •il^^ 12 5-^^ = 5-12 

= -7. ^TPf iTrR?f 

^TfifS TfPffS Rem ^Rc^ itc^ I Rem^FST RrR 

I ‘ci’ ^r?ri ^?ii i 

5*6. ^RrRs^ ^n??^ : 

^Tf*t?r ’Hs ^ ^tRisR^ c^T’^R 

3® I 

1 48, 58, 64, 72, ^ 57. ^ 

iTR^Rnr nr^Rj (48-57), (58-57), (64-57), (72-57) 

43-57) ^<^-9, 1, 7, 15 -14. C?rrn*F9f= 

-9+1+7+15-14=0. 

Rw«r ^r® ^91 m^rl i 


'S«r5r 

RRt^rrcsi) 

csfr^^i^-^tn 

f 

i 

fx 

- 2f% 
2f 

d^x-^x 

i « 

fd 

55 

15 

825 

- 7625 

-6 

-90 

57*5 

20 

1150 

•''■■125 

-3-5 

-70 

60 

25 

1500 


-1 

-25 

62*5 

30 

1875 

-61 

1*5 

45 

65 

35 

2275 


4 

140 

ont-% 

2f = 125 

Sf;c=7625 

— 


2fd=0 


^*fnnr ^ c«r«n c^, ’tR^r^^l-R^feresr ^TR?r ^ 
iTRsPnr ’Tr«Rj ^r^rw?[ ^R*r^^jr?r >^9 1 . 
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.’fW 


«ltWw "jcsa *rWCTJ! 

^ - 2x 

(a) «riwl «rrf^, ^’t^, x=—' 

nx=Ix. 2x-~nx = 0 

Tl, (^1—jc)+{ji;2-^)+U3“'''^) + ”‘ + (^n--^)-^' 

Tl, S(A:--jc)=0. 

(b) 

_ f^X^ •^fgXQ+ — + fnXn 
fl+^2+***+fn 

(fl+^2H-Hfn) X = fl^l’i’fs^2+‘”'^fn^» 

(flAJl+f2^2+**‘+fn^n)"’(fl + /2+ ••• +W 
fi(xi-x)+f2(^2~x)'i -l“fw(^»-;c)“0 

Tl, 2f(x—x)’“0. 

57. ’fftw ^tifl 9^C9[ *15 

^Tc»rffB^ '6 atsi^rtMT i 

^sT^'nsi, «rmi cjff^tfl CT ’I? TTf^ijfsi? *n«^^ 

^ ( weighted deviations ) I 

^ 

*fT<^ ^1 >l?j|l ‘p ^r11 ‘iit # 

If <£f?^ m Jir, ^t^i *rf<r«P3^ ^«fl^ i 

^^^-5l1-C^if, W1 fit'® *tt<C^N 

4 >!*n^ji €f|5^ *(t<% 

^tz^ I 'If ^Assumed 

mean ) I «f<f?F^ 

{ Short-cut method ) I 
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*5-8. 5t^-|i(«lcira 
(a) 5 RW^S 


^ir^r'^Rr, ^ i 

« 

^ Xi, Xs,-, x„ 

dj—ACj^A, d2“'^2 *’'i^n.~""A 

2 d' = (£?i' + ci 2 "^ **'“^^ n) 

=(a;i--A)+(a:2~A)+ •••+(-v„ - A) 

=(j*:i+a: 2 +•• +A:n)'-’nA 
—n® —nA^nC® —A), 




n 


—® —A 


AC=A+ 


Sd' 


(fc) 

®i, ®2»-» ^‘^c^fi,f8,**v 

lfd'^fyd^' + f^dz+--‘ + fndn 

= fi(®i~ A)+f2(^2-A)+ —+f„(®„-A) 

= (f 1^1 + f2-^a + ••• +fn^»») “ Mf l + f2 + ••' +f«) 
- 2f®“A2f 

* 

Tl, [ 2f 'ST’T ] 

■‘® —A, 


A+ 


2fd' 

2?’ 


^ntr^ ^ ^ 



386 

(i) ’Ttr^nr w’tjS c’i^ 

«nr I 

(a) ^ nT<’fT w i 

(Hi) <Tr<bFR (tI s*! 

'’Rl?) (Ti *rR>T^«rji) ^ i 

(iv) ^ ^f|[^ (RN ^Rc^T, '2ff^ ’f^ nr^iii ^t|c^ I 

^irrt3l«| 3. 20, 30, 60 80-vi|iir ’Ts W?f i 

^C»< Tf® = 50. 

’Ts ^i:®c5 (20 - 50), 

(30-50), (60 - 50) (80- 50) - 30, - 20,10 m\ 30 ; 

-30 - 20+10 + 30=-10 

^^=50+~^^ ■50-2^-47^. 

^wt^*l 4. R[c^ 100 w^ arRr^^ 

^*(1^9 ’fc®? ^tc^T ’f® Riif fq<9 ’^n i 

^1^=20 ^1 


rr«tf^Rt9 
( ^m9 ) 

f 

^9#® ’f® 

»rtm ’rWrr 
d'-U-A) 

fd' 

-—*w 

10 

5 

-10 

-50 

=20+tJJ 

17 

14 

-3 

-42 

=20+1*43 

20 

20 

0 

0 

=21*43 

22 

35 

2 

70 


25 

19 

5 

95 

Rt9=»21^ 

M 

30 

7 

10 

70 

45 ^.n. 

CTtfe-— 

sf=ioo 

— 

i:f<i'=-143 
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5;9. ^9 (Determination 

'oi Mean from a Grouped Frequency Distribution ) : 

; ffi 5rRsi%c^ R?rr®:« 

•s(R3f%5r*c?^|jr5 asiri i ^m\\, 

^?n m ^ii ^ 

^f^5fi 55Tc^?r m «f?ri i csriisfinr 

I ^c^?r nrf^R i 

5 . cm 252 ^Tcai? f^arR^r w 

esr^^^sre^ cff«Ti 1 ff3fR!r 5!^?( ttR^ 


c«r% 

10-19 

1 1 

20-29 30'39!40-49 

i 1 

50-59 

i i 

60-69;7(>-79!80-89! 

1 1. ! 

c^rr^ 

m- 

6 





50 

10 

2 

{ 

i 

252 





c4%-f^?rfe T^m m - +i x car%-f^l%?r 1 


C3!r%-t^?ff^ 

(h1r“=io) 

5i«(H5rR 

* 


fx 

10—19 

15 

6 

90 

20—29 

25 

12 ■ 

300 

30—39 

35 

41 

1435 

40—49 

45 

60 

2700 

50—59 

55 

71 

3905 

60—69 

65 

50 

3250 

70—79 

75 

10 

750 

8(1*—89 

85 

2 

170 


— 

sf=»252 

i,fx^moo 




12600 
252 *' 








188 






'Zfd' 


^lir® *nil I c^ c«% c^s| 

^1 ^Ti I 'sim ijTg * 55. 


(bf<i-10) 


10-19 
20—29 
30—39 
40—49 I 
50-59 
60-69 ! 

70-79 
80-89 I 





f 



’f'® 


-40 

-30 

-20 

-10 



-240 

-360 



- \lfd'^ 


= -1260 


t^c<?rX « A+^0-“ 55+—=55 - 5=50. 

: (i) ’ITf*ff®^ ’I® dc®]^fB ’aff’iil* ^tvs » 

silsj ^ c^Sfl 

’fRi ^'\ ^t’s ^ii I 7, 8,10,12, 

^ 74-8+10+ ^ 2 jfl3 ^ ^ 

5 

IV ^ 15 ^ I 

(ii) ^i<T ^5ti:*l?/i«(J^R 'S 

I 
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510. ( Median ) s 

» 

c^ ^rRfs 6f ««rrc^, 'i? irTPr»r\c?^ imT«r>rtsf 

amj^ ( Median ) ^ I 

( odd) vii^FfSsrril ^TTOH nt^Tl TT? i 

«i<T<5. n irtRfS f^cfg i f%i ^rrPt- 

•5?n^J 1 ^ ( even) nf«^ ^T?( 'il^^ ^tfS 

^fRsf^^r •, n ^ 

■<£1^^ (^+i)-^ ’f? ^Iwi ?[Tf|?i ’fRc'^^c^i 

?rrR>r^c^?r ^r^jsisim ^niT:? carles ^ i 

®*ft5?l«l 6. 14,12, 6, 9, 28, 23, 25, L5,18 ITTRsRt ^OTjTsf 

^fR^Rc^' >TmftcsT, 6, 9,12,14,15, 18, 23, 

25,28^^i 51^^119. 

9+1 

.*. iimt9tR«-“ ^ 5-^sr I 

v. ■Rc<f “ 15. 

[ TO ^1^^, l5-vi)?r ?[TR ^%fr^ I ] 

^tf?|«|7. 36, 43, 15, 28, 19, 29, 31, 46 ^1*% ^OTTR 
Rfir m I 

» 

«155»[TC^ ^TRsR *TRf^ ^Rr< ♦fR 15, 19, 28, 29, 31, 
36, 43, 46 i »l^^=8. 

/. I (^+l) ^11 1+1-^ rfRm 'si^T^ 4-^ 

^ 5-^ ?tlTO I 

.•. %mR^ 29 31} * 30. 

-•. Rd^ «i«a«prm-30. 
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« 

8. 115 'fC’ttCSf^ ( *1^‘^^^1—50 ) 

€ 

a«Ti ^ I ^1 ^ I 



v41^^W1 = 115 

/. J^TR - —Tl 58-^ Tftn I 

^iPTfC^ SS-'®^ ^Tfn 18 nf^C^CW ^ C«f^i5 

59ic^^rm 19. 

.*. f5fC<?f W^T!T=19 




8,13, 9,12,11,10, 9,12, J4,13, 9,8,10, 9, 9, 8,12,11,13,12: 

8, 8, 8, 9, 9, 9,9, 9,10,10,11,11,12,12, 12,12,13,13,13,14 
=20 v£i^ ?Tfn I 


20 20 

/. ^«cnilfTO= 2 2 11-^^ I ^ 

10-^ Trfn=io ii-'®^ ?Tf%=ii 

.% ’TE -= 10-5; 

si^rrsRK=lo*5. 

*510 5^1 w^t«? ( Dctcr-^ 

mination of Median from frequency distribution ) S ?f? 

’if*^ cai%'®f»i? ajwre^itr^f^ 

^ I cat%? 

*t1w^ *1^ cat^ 
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mt^ ^^c’f ^c?f ^<ff«s ii?i car%r® 
a car%r aRc^R^ -^u ^ ^rs «ii^c c^ car^?r 

't 

SRC^R^F Cft^ \ 

# 

Rnnr’^iifS^r *fR>f^^-R5t«F5f ^l5i«fTOT5!^, 

wl 1^?: 


,, , m—c^ . 

Md 1H —y X i 

/I 

li=c^cst^^1 T?5fT^f5 ^Tf'Tsr Rn-^: 

m=3j5g^->i^^t7l 

c=c^ c^^%c^ ^^l^^ n^ nR^^«tn; 

i=car%-«i^ I 

5i<K^?f ^{m^ ^Jfl (T[ cmfe n 1 ^ n-«£i?f' 

10. f^m 80 ^^ ^c3i^ c=i5t5f nfiwH -srr^-si^if cf's^d. 

^.1 Rf?f ^ I 



nR>i^tn 


0 — 10 

3 

3 ‘ 

o 

1 

to 

o 

9 

12 

20 — 30 

15 

27 

30 — 40 

30 

57 

>Ck. 

o 

1 

Uf 

o 

18 

75 

50 — 60 

5 

80 
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csiit )*80 j 

i|Sfj^ ( Tl T1 40*5-'®>[ 3?^^ I 

i 2 («r^ ^ C 3 ^%!r apsic^^ 27 c«r%f aps^tR^ 

57 i ^^ 35 ^^ c«tlc^ ^ c«r^?r 30 

car^^l^ 30 . 

W^«30+^-^“ -^-xl0 

= 30+^|-«30 + 4 5 = 34 - 5 * 


*5*11. 5lWWJ »IW ( Graphical method ) S 

« 

WTI Tflf, ^ 

f51^ Wl TT? I ^H1 I 

^5fTO*l 11- «^T=i f^?itsic?f<r w-R C2r%?r 65 ^\Tm ^c’tTcsi^r nfm 


•{%^ c«r% 

ffapi^^lTl 

Tl 

aF^c<(lf^ 

• 

o 

rH 

1 

O 

10 

10 

10 — 20 

12 

22 

20 — 30 

18 

40 

30 — 40 

14 

54 

40 — 50 

11 

65 


aRC^tf^r^ ^1 

[•rtrS^jhiflafarhDri J 
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Tl W1 65 5 Tl 33^ wtraRT 

I 33 ^rfsrfS Tf% ^1^1 ^ 



10 SO 30 AO 50 


x-wm vfi^fB ®i'? ^fwi c*r^ c^f^r, ^ a ^-^srn^ c^r 
^ 27 i '5i<T«. c^f^i a,' ^ 33 

^»T, Jf-<ij? msT 27. 


13 


'sr®»£|^. %'fVs[OT=27. 
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5'12. »RiUMHWW ^ ( Mode ) s 

Mm CT TffnfB «raimif^ c^ 

^ ?rrf^t^ ^KWWrt*! ^ ( Mode ) i 

c^ wrf^ TO a nft^iwi 

c^ ^fSc^ ^1^1 TO f^^<;«tpp ) 

12, 14, 9, 11, 13, 14, 12, 12, 13, 9, 12, 12, 15, 10, &, 14, 13, 
12,12} TO 12 ^vsz% 

12 I ^ «f9 

I 

nf^»i^«nn-f^^5tTO^ <?i cat^r$ «rrc^, 

C«t^t ( Modal class ) TO I 192 ( 20—30 ) vfll 

car%5 c^ ( 18 ) ^^-car% ^1 

*rfc?r [ 11 ] I 

^f6 

c?^, h C8f%?r 
fi= « » 

/b“ » •» 

fa* « « « 

i * car^-'si^?! I 

192 11 )( 20-30 ) cjsrifs ^^-c8r% j cm^ 

^ car%r 18. 

^ cal%^ 20, '« ^Hitapw 12 

>8 14«i)^^f4%-^?r-10. 





t 
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■ =204-^x10=20+6 

* =26. 

5-13. *lflr»lfil^ *W1 S 

c^ ^{TC5r?r m\ ismf^ 

m\ mi 

’Tctf^fJ ^1 ^ I CTO TO! *rh8?i TO 1 

CTOf 15'^irrfTO TO'QI^ fWf^«T <2ff^^ ( Symmetrical distribution ) 
’TP, TO TO*TO >ITO ^1 f^ 

Rtor ss^m ^n ^«nr w 

TOTi to I 

^Tfiffw ^ «3 X (-srrf^fe^ - ijTO! 

TO CTO 'S ^TOPW 26 24 in, 

^ fsfTOrf^'src^ TOTOs^ ’rTO?r to i 

^ 2 X ^»3 X W^-TOkp 

*3x24-26 
*72-26 * 46 
.*. ‘*tTRf^’n5=23. 

12. fkiRr ^rrfif^ ^rs'«^i*o^ i. 

TO1 w Tff^ ^ I 

1, 3, 5,7, 8,1,3, 2,1, 2 





WRW <fn^ 

1+34-5+7 +8+1+3+2+1+2 

10 

33 

10-3 3 


iiTC5r?r merfe^r *rf^- 

1, 1, 1, 2, 2, 3, 3, 5, 7, 8 

C^:^, ^^’*01 10 ; I ^ ^ 

^Tr^rror ^Pri3f%?r i * 

.*. ;nnr^=?-+^=2-5 

.*. - 3 ( ’fTf^f^ ’T?- ) 

=3 3-3(3-3-2-5) 

«3-3-3x-8*=3'3-2-4=-9=1(^>!W ) I 

anpj s ^nc?rf^ ^m^«i ^Tf*i^% i 

M C’f’I C^, ^ -9. 

13. f^ni^ 49 ^ ^tC3I^ C^-R tSfTQ 

C^T'STl ^SI I ’Trf^f^ srsfPF '9 ^ I 




c3^% 

5 


10 

10 

• 

V 

15 

15 

9f 

20 

20 

» 

25 

25 

» 

30 

30 

t9 

35 

35 

n 

40 

40 

M 

45 

C^ * 




rrf%-f^wT^r 
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3r*fTfH 



’TsCiT’S) 

fd’ 

csa^ 

X 

f 




5^10 

7*5 

5 

5 

-10 

-50 

10^15 

12-5 

6 

11 

-5 

-30 

15—20 

17*5 

15 

26 

0 

0 

20—25 

22*5 

10 

36 

5 

50 

25^-30 

27*5 


41 

10 

100 

30—35 

32*5 


45 

15 

60 

35—40 

37-5 


47 

20 

40 

40—45 

42*5 


49 

25 

50 

c*rt^ = 

— 

1 

i 49 

1 

1 

— 

» — 

170 


-r = A + “ 17’5 + =20'97 


Tinj^= ^12'5-^^ I'fnnr w i 

/. Ma. = 15+'-?5^~^x5= 15+3^= 15+4-67=1987 

“^^+30-16 

= 15 +^=* 15 + 3 - 2 = 18-2 
14 

61■^l 35 31^ 58, ^ 

^ ^ I 

^5 ^Trsi? C5rr^ «rrtr - 25 x 6i«1525 
^5 „ « « „ „ »35x58-2030 

/. 60 „ „ « „ « =1525+2030-3555 

.‘. 5T9W? ffOT TO - " 59i* 









1. vs, 'Q w nr?!*'^ 

I 

£^2. 40, 58, 72, 64, 54, 45, 61 ^'Sf^ if^'QTsrsrr^ 

I 

0 3. 1, 3, 7, 4, 7, 6, 4, 3, 2, 3, 1, 3, 2, 3 Vs^ W"? 'S 

^ I 

4. csr%^r 27 ^ fH3Br 

^ I ^ vs ^ r 

36 34 39 33 50 57 42 46 53 
38 41 37 35 32 36 54 48 37 
49 52 47 53 43 51 40 50 45 

^ 5. ^TfniS% VS 'Q S— 

3, 4, 5, 5, 4, 3, 6, 7, 8, 4, 5, 6, 8, 9, 9, 7, 5, 6, 6, 7 
6. 72 ^ I 

^rrf^ ^ ^ Tff^ !— 


>rr1%^ «it?r 

) 

58 

60 

62 

64 

66 

68 

csnt 


12 

14 

20 

13 

8 1 5 

2f«72 


*7. ^ '« ^ !— 


car^-%f® 

15—20 

20—25 

25—30 

30-35 

35—40 

40—45 

c>rr^= 


4 

20 

38 

24 

10 

4 

100 


VS WS ^ 
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*8. 70 «f5? ^tc3r?r ^’m^i «fr^i- 

5r?c?i^’ ^rrf^Tl: 


C2^| j 

ft3i>f^^r( 

12—17 

4 

17-22 

14 

22—27 

16 

27—32 

13 

32—37 

8 

37—42 

6 

42—47 

4 

arri» = 

70 


^ vs ?r*(T^ I • ^ ?^i:^ c*r«ri'8 c^, 

^HRrisfil? 24'5. 

9. v£i^[r?T ?rcai?r ^gc^?r cf'0?i i ’Ts 

^: 


() 


11—1212—1313—14 

14—15:15—16 

16—17 


m 

11 20 30 

19 10 

6 


10. c^5r v£|5pf5 ^ '^rr? 60 \ 

12 w^ ^ 'srf^ xtf^ 400 ^ 


11. »ii?i# ttR ^*nr ^rf% 

^rr^«t^Tffn-fwfi:5( m «rr61 

^«tfr?r ^ w— 


















(Dispersion and its Measures) 

6 * 1 . m'U 91 ^ 5 ^’®^ 

1%*(? wi I 

5rc^f c? C3?%?r^ >f«rr^ ?rr^T ^ 

^1 «r^, '®T?i ^C3T c«r%'©f%^ •IT'S^I Tf^c^ i 

^ 5rf^«fi ^; TO«i Tqsfr’rrf^ ^rr^r (’f^, ^ ) wT^ii <*rr%®T'e 

^t=r>T^^ *rf^5r^5??r «rhri car%^ ^ «rrc^^ *rr<^T f^lt 
5i1 I ^ car%ii ^:— 

(i) 12, 16, 24, 20, 28, 36, 32, 40 

(ii) 21,25,19,23,29,27,33,31 ' 

C^r^ ^olfs^ ’15(11, i(5fpf VQ 51^(H ^^CSf'S, 5|TSI'®1^1I 
^ 5(S('j9ftT^ ^rr^f 5itC5r? *rT«^T ^1 csr%’®f»ir4s 511^^ 

^ «rn:^?r ’f^< t%t%j( i ^(sgntfr 

5rr=r cff%1 c«r%? 5(t?T'®^?! ’f^ipp *ft9«f1 5f11 

’f5li^T^^( 5150’tT^^ 5rrsf 'BlflfT'*. C^-C^P'm 

( Deviation or Variation )“C^ 

f^f'S ( Dispersion ) ^1 ^ I 

’rrsfi^'t^; FTf^ f%?j nf^n ^1 ^ i 

(i) <Sf7(t9 (Range), (ii) (Mean or Average Deviation), 

(iii) ( Standard Deviation ) vil?[^ (iv) 

( Quartile Deviation ). 

6*2. (SW?! (Range) S 

c^sf ¥t3r«t^ ♦f<1%3FC5[ ^C9i c^r ^rt^ 's ’irttBB 

^5T Then TT?, TOOT 'si^? ^1 <n«N7c^ «i*i1?r i cro, 
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C2r%?r '±f>mr (40-12)=28 c«r%^ sf^rr^ 

(33-19) = 14. 

CTO c?r%?r ^ fifTO cfR?il c«r%f5^ TO’i’^cn 

^ nn^ m, Rs^ to^tR^ csrrc^ 
sfT? I ^T?*!. ^51 cTOTOi emlR TO^^r?[ ^n?r R^?r to ; 8 ^Tcis^ 

( fTOT^nc^ ) ^r^TJTO, 30, 45, 32, 35, 41, 43, 45 67 I 

(67 - 30) Tl 47 R 5n.; Rs^ ’TO to^Rt^ R^R> R'STC^ 
^TO >!^C^ -Stf ^ TO*n TO ^(1 I 

6’3. ( Mean Deviation ) S 

nRn^^i-R^TTO to ( c^-cto 

«(^?r f%5 ^TR?r R?^-R?rc*f'’? *rf«Rj-®RT?r ^tRR^ 

( Meap or Average DeviationJ I 'sitTO^f^ 

'5rfc»Tti55rr?f ^cirr ‘’t^’ “’ftRR^ if?rl 

R<ift^5JTO, ’n5-*rr<b?j^ ?^c^c^--cTO f^i^tR?! RRa toij% ’ts 

’Ts (TO'^pp TO 

) I 1Rn{?r ^ i 

1. R^RR^ iftR^^c^ ’f^-nt<^ RR :— 

20, 22, 27, 30, 31, 32, 35, 40, 45, 48. 

,TR.t*R^ = 20+22±27+3j)+3l_+3_^ 

33 TTR^TO^ nr^^TOR (33 - 20), (33 - 22), 

(33 - 27), (33 - 30), (33 - 31), (33 - 32), (33 - 35), (33 - 40), 
(33-45) v£|^^ (33-48) 13,11, 6, 3, 2,1, 2, 7,12 15. 

..<■„ 13+11+6+3+2+1+2+7+12+15 27_^.^ 

.*. -j-Q--”io 

fiwir; (i) irrR^R?r m RR ^Rr^ i 

(ii) ’t's ?rrR^R^ f^-R^c^f^ ’ttRpi- 

^Z^ 5fR¥l ) TO I 
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(iii) ?itfn-’i^’«lj1 e{'t^ 

’l^ I 

'2f«fta^tC''® 't?, 

®«i I >[^rs i5«tTO^ 

^%5!^ fs[rf? ’ns-’Tf^^T ’rrsiii i 

s ^tR'e, ^ f^l%ir 

^ I ^ TITO '5f?fTii^ 'srrcmwi ^ ^Tc? I 

(i) ^ wrR^ Xyy Xq, Alg,”*, Xn X ^Tor^ ^ 5^, 

f^c^ ’PS •rt'^=^*' ~?)tl!L<>j::?>+-v 

X 

^^(x-^x) 'Zd 
n "* n ’ 

’t? *rf«iNpT-d = (%-^). 

(ii) ^f? xy, a;2,--, Xn SRC^f^’F fi, f^,- , fn 

<Strsi-9fHi(yfT „ hi^?ttfji(^ ~ ®)^-J" fn(Xn - Jc) Zf(x’^x) 2 fd 

‘ ^ fi +f2+-+7« '" ■" “ ■ 27 ' 2f 

2. f^TSI 90 ^ ^tCip C^ 

cff'Sfi ^sr I ’^5-*ft<^7 t^f?r ^ I 






30 — 35 

10 

55 — 60 ' 

19 

35 — 40 

8 

60 — 65 

18 


18 

65 — 70 

3 


3 

m 

!>. 

1 

o 

t^ 



4 

75 — 80 

2 











^ ^>^ 52‘5 



X 

m- 

f 

^fir® 52*5| 

*rr#r I fd' 
d' 

’t? 52 

d 

fd 

t 

30—35 

32-5 


-20 


19*5 j 

195 

35—40 

37-5 

8 

-15 


14-5 

116 

40—45 

425 

18 



9-5 

171 

45—50 

47 5 

3 

- 5 

- 15 

4*5 

. 13*5 

50—55 

52‘5 

4 

0 


0-5 

2 

55—60 

57-5 

' 19 

5 

1 95 

5’5 

104*5 

60~^5 

62*5 

18 

10 

mm 

10*5 

189 

65—70 

67-5 

; 3 

15 

1 45 

1 

15*5 

47*5 

70—75 

72-5 

, 5 


fmi 

20*5 

102-5 

75—80 

77-5 2 

j 

25 

■a 

25*5 

51 

c^— 

i2f=90 

1 

' 1 

|sfd'= 

; ’ -45 


Sfd 

=991 


IT?* A+ ^2^^'-52-5+~g^^=52'5- *5-52 


6*4. ( StanJaiJ Deviation ): 

CTO ^ ?lr® ^rrspTjc?? 

TO^53C^ ( Standard Deviation ) 

TO I t^tPP S. D. -^1 (T ( Sigma ) ^1 ’S^f^ TO ^ I 

^ Xi, a: 2,**’, ^n—w TO’I^W^ ^ X TO, 

■ 4 ^] 
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^ fi, fi,*-, fn 


i.D.=^/[ 


fiiXl-xf- ^-fiix^-x)^-^ . +fn{Xn-x) 

fi+fa +.+f« 


?< 


V[«|pii] 


^5f, ^C'® T}?f 


• W s.D..,/|??’-;.) 

k 


3. 

16 14 I 

’T?* 


10 15,16,13, 15, 12,16,18,15 

>fS(?|5.*Tf«#y ^ I 

15+16+13+15+12+16+18+15+16+14 

lo 


«~=l5^^>r^i 

vs nt«N7 *f«rfaR3i, 

(15-15), (16-15). (13-15), (15-15), (12-15), (16-15), 
(18-15), (15-15), (16-15) (14-15) 0,1,-2, 0, -3,1, 

3,0,1 -1. 

’I#-0+l+4+0+9+l+9+0+l+l=27 

.*. W-nt<^=/y^=r64 ) 
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4. * CTR fwfsic^^r *rfhfr? to carf 136 «R 

10-tf)?r aicsfJ (7[ c^ 3(SRr ^T?rl OTQTl I ^ 



••• 

= /28^4 -^l- /^=r56 () I 


4 

1. m ^ 

2. ’f^-nT*!NT's ^ JTR ^Hrr^r 

3 . f^f^ 'Q f?!^ ^ 

(i) 20, 85,120, 40, 60. 

(ii) 1,3,5,7,9,11,13. 
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4. vi|^ nfNTi 20 ) 

300^5^ 5Tai c^ c^r *rr^, ^1 i ^ 




7 

2 

8 

8 

9 

12 

10 

29 

11 

58 

12 

92 

13 

67 

14 

25 

16 

7 

c^rf^— 

300 


*5. CTT^ fWTOiT 'S (3r%^ ^W^tK ^5Tf^ CW'8?rl 
ftiKinr jn5(^-vrf<5?g Tr% ^ i 



131- 

135- 

139- 

IRI 

Q9 

151- 

155- 

159- 

163- 

Cf\. f^. 

135 

139 

143 

m 

RBI 

155 

159 

163 

167 


8 

12 

18 

22 

13 

12 

9 

B 



2f-100 


*6. ^5Tf%^i 'Q I 




1C~2( 



40—50 

50--6C 

csrrt 


■ 16 

D 

19 

26 

19 

11 

109 
























2W*rt9n 3 ( 197—200) 


2. 

56*3, 

58 

3. 

3*5, 3, 

3 4. 

43*63, 43 

5. 

5-85, 

6 

6, 

62*17 

7. 

28*9, 28-49^ 2T(-7 

8. 

27*2, 

26*3 

9. 

13-53 

10. 

1032 

11. 

19*64 


12. 

51*75, 

52-33, 55 



(2^1311911 4 ( <js 206—207 ) 

3. (i) 30, 34 9 (ii) 3*43, 16 

4. 1-56 5. 7 88 


6. 13-3, 15 49 







(cfgxr (sf%) 

a5m'3<rTnf 

(Directed Numbers and Fundamental Laws) 

[ ^^silwtwi ] ' 

filsfirs % * 5 \5|j 2 § 1.75 5r. n. c^fS? 

13 ^ Wl' 9^ 

f^?rf9!^r 8 Tl ^ 

1 ^1 6^ C^T^f’l^lJ 511 ^11 I 9^, 8 fmff^ 

'5l^«i, 1 Wru «t^ ipf5c»i 'si't' 

5^K1 I 

(Directed Numbers) I ( 

^Bfiffen:^ *fT<%T:i[wt^H ^ 

^ ‘+»^ ‘-’ m-\^^\ ‘+’ Tl ‘ “ ’ c^-c^nsr 4^15 

•i^'l vi)^ (2t^T*f ^t5tir V)'^ ’55'! ^ 1 

ct(5i5r, ‘+3’ ^t=5i mi ^rf^ 3 «iT?r \^y ‘- 3* 1nw\ 

m^ 3 ^1^1 m ; ‘+2’ ^ 2 ftijtn ^wm w ’«wi 

‘ - 2’ 2 I 

v£|^ ^IB: ^«rf3FR * + ’ «•-' 

^1 5K C€wfti5 ( Signs of 

affecti^ ) ^1 55 I 

'« 5|i*mt5lTl5 ‘+* 3Ff^<rrr5 (Positive 

Number) ‘-’ (Negative Number 




TO I cm sTi ^f»rai to ^fro ^ 

fl+b-c ^tftrotfBc^s a ^•I'Q ^ \ 

«Rf^ ^ TOT^ 'Sf wr^ nim TO ( Absolut 

value ) TO I ‘ +«’ * - a’ ^ TO a. 

<«TO’<trrc^ f^a^ 


TO RS C^«H TO1 I tTO ^ 

ip t*tr®i I ‘iPF X %f5 ^ fro 10 f^. fir. ttfB^I 

8 •rtv OT I *il^ ^ C>1 8 'sitTO TO fuZ^ 10 f^F.fir. ttf5?1 «ITO, 
*“^TO CT *(5^TOt smtm .^TO I ^Tt^, cjf«n ^t^r:^, ‘to* 
‘TO* -wr ^ TO^ 1ir*tfl^ fro i ui^r^r lo-^«^ ^ 

*4-* f^ ^d? TOfe^ 10 f^. fir. i^tc^n ^’sr, to lO-^fl^ ‘ - * ft!? 
fin TOfInwr 10 fif.fl. I ^fl fiilll <x' 

^ ¥n XQ« +5fl».til., xp« -5f^.fl., xs« +10 

xR» —10 f%.fl. ^fro *rm to i 

tffTOtni 1 

WITO *+* n ‘ - ’ ttto ^ : 

1. 15 TO, 12 f»T^ ^ I 

2. 36fl^^, 911^5^^ I 

3. 17 TO^ ^r’^tpr, 12 TO^ mm • 

4. TOW i TO, tort i 1 

5. 2751»m TO, 187 ^1 W5 i 

6. CTO ^ 3 flfsTT? cn, CTO 8 ^ 

7. 35 rlC^, 22 TO I 

8. 13 f^CJ i tfai i ni r ^TO. 20 ?fTO r 



(thf^ fkvvr ^ 

( Fundamental Laws ) 

*» 

( Laws of Signs ) S 
(■) f^t^r« 

^ 4 «mic^ +4 ^ 4 

I 4 'siH, 4 §t^i i -(-4) 

4 ^ ^«fr% 4 ^rni i - (-4) ^ 

*+4tWl 

4 ^1 ^arra^ ~(+4) ca?^ ^ I M 4 ^1 

^ I -(+4) “4 I 

«Rf^ 's «ii«if^ fira*r ^» 

>rr*rr5*i«; 4t c»f«n m i— 

(i) +(+a)-+a (ii) -(-a)*»+a 

(iii) +(-fl)=-a (iv) -(+«)»—« 

(b) <o«rirs 
’TT^rr^i^T:^ 

/i) (+a) X (+6) - +a6 (ii) (- a) X (+6) *■ - at 

(iii) (+a) X (-“&)«-afe (vi) (-a) x(- &)=*+«& 

^ '©•fCiiH fsw^ I 

(e) Wi 

(i) ab-rh^a C^^axfe-a& , 

(ii) (-a6)*r&=~a (-«)x6«-a6 

(iii) %-r(-i »)«-<2 (-fl)x(“6)-a& 

(iv) (-aJ)-f<-W«a (?(n?^<ix(-l>)»-<*fe 

I 



4 « 

(1) (+7)+(+5)-+(7+5)*12} . (+«)+(+?>)*+(a+i>) 

(2) (--7)+(-5)--(7+5)--12i • (-a)+(-6) = -(a+&) 

(3) (+7)+(-5)»+(7-5)-2i . (+a)+(-fe)-+(a-&) 

(4) (-7)+(+5)--(7-5)--2-, . (-a)+(+fc)=-(a-fe) 

(1) (+7}-(+5)-+(7-5)=2., . (+ci)-(4.fc)=4(^-5) 

(2) (+7)-(-5)*+(7+5)*12i . (+a)’(-6)-+(a+2)) 

(3) (-7)-(+5)=-(7+5)--12 j . (-«)-(+?,)=-(a+fc) 

' (4) (-7)~(-5)«-(7-5)-2; . (-a)-(-ft^=-(a-&) 

ftfif« fiftjisr s 

(i) ^rfnsTrsrr? (order) sri c?r-c^Tsr 

(gro jp) sri i 

( Associative Law ) | — 

a—&+C—d“(a—6)+(c-d)«=(a-fe+c)-d=aa-"fc4-(c-ci) 

(li) ^rPfsrrsrr^ ntrsf^ fe^n^ *815? ^r^sij 

m I t^rc^ Rf*f*isr ( Com nutative Law ) I ^?ri,— 

<* —fe+c—d=a+c —6 —d=a —d+c —6=a—6—d+c 

« 

(1) ‘+’fRK ^ff%c3r ?rf% n? 

?ri ^ I 

( 2 ) ‘ 

^ (0 a+(i>“c)~a+fe-c (li) a—(6+c)*«a-64?c 
(3) mmn: 



3 ! 

j 

(4) ^ CTO 's ^TTO 

CTO sri <rf^c«f ^on ‘»si^’ ^tc^ aiw ^f?ii iw 

TO^: «-b“2x-{33;+U-2i+25)>] 

■ «W^TrfHTO1*«-[y-2x-{3y+(z~2:c-3y)^^ 

^x — [y—2*— {3y+z~2x— 3y}] 

•i 

=*—[y-2*-3y-z+2^+3y] 
«jc-y+2*+3y+2-2jc-3y 
’ «3Jc-2A;+3y-4y+« 

=»:i;-y+2 

<2WTOl1 2 

^*1 ^ s 

*^1. -2a;~[-3y+l-4z-(%-2y+3i)}] , 

a~[b—c+a—{6--(a4‘B“c+<i —o+c)}] 

*3. aa - [c® - {aS - (a* -c® - b^) - - fc^] 

*^4. ?fw ys*5a+4f>-6c, X■■ —3a—9fc+7c, Y«*20a4:7!» —& 
Z - 13a - 5fe+9c TO1 

V-(X+Y)+Z-»fi? TOW? 

*^5. 5c —4I>-(?P 2a—3&4’4c, 2a+3b —4c — 2a+36+4c*iiRr 

fTOT?f 1 

*^6. a«3, fc-=4 c-5 CifTO c^, 

a—[-l>-{-c-(—a“fc-c)-a}-fe]-c*0 


'®«r«rf 

'Q ftft s 

'®*lTOnr c^-cTOf sfTO^ *itr? 

»rcTO Wir TO I wi,— 
a^ — axl»xc=(ax fe)xc-»ax(&xc) 



'•TOSV W® 

^•te*<?r fiSnw fift ^ I ^'*n,— 

a6c-(«x6)xc«(i>xfl)xc-6x(axc)«6x(cxa; 

ijpF ftft (Index Law ) % 

>T^«Writa®-aX<i«aa 

a®xa*=cia.aaa«a^«a®'*’‘* 

m^n c<m %»i, 

a™ X a” - (a a a.m->rW ^ ) x 

{a a a .^*t%^ W) 

^aaa .(m+w-W^ <#8 ) 

^m+» 


<ii^f5 ^5*f«r ^tPfc^p c^pt^r >f^^ri ^t?d '®‘l ’i^<rTTf5 

wr^i «2fc®T^ *rirr^ '®«i ^ i '®*lc*Rr ftR 

( Distributive Law) Wf I <?I^,— 

(i) {a'^h)xx>=‘ax+bx 

(ii) (a+6)(c+d)=*a(c+d)+Kc+d)-ac+a(i+fec+M 

a!<OTft ^ S 

®N fapn is^tcsrr -^icsr^r ^W’f 

wm srf^Fff^r to® src^mr ^rc?, ^ 

(i) aT'feT-c«a-i-c-^&--^?5l I 

(ii) {fl+fe)-rA;«%t'-^ 
a-r6-rc=^-f(f>-rc)-*»(a-f6)-rc— 
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Rule of Cancellation ) • 

^ItwifRc^ '®T«fT »rr<rr5«t ’ff^i 


IK L . ct ISafec 3x5xax&xc « 
15ahc^5h- gj-__-3a. 


[ «i’f»rRr‘« «ff^?mf c^pmrsf ^iT^rR*! wi i ] 

m n '®l^'9 m>n 9^C®T, 


’ a^-ra -a”*"” 

m >n, m - n I 

‘ X a” =»o"*""'^" -'•’” 


^*ftlRr«) I »nr9i ^ r 7a-5f»-2[3a-2fc-{4(a-6)-3a}] 

^5rmi«7«-5fc-2[3a-26-{4fl-4&*-3an * 

•‘7a—5b- 2[3a—2IE> - 4fl+46+3a] 

=® 7a ~ 5f> “* 6a+4fe+8a—8l>"" 6a 
=»7a—6a+&»“6a-5fc+45—86 
* 15a-12a-136+46 
=3a-96 

WRW 3 

10a—2(%—Ja)+6(jc+^a) 

3(2a-6)-4(3a-2F=^)+5{6-(a^6)} 

'3. 5a®-3[a®-2{a-5(a+l)}-3f5a®-2(5a-r::^®)}] 

•^. §A:(6a - 36) - ix(5h - 15c)+fac{9c+6a'l 

wc a'^h b-c c-d d—a 
ab be cd da 

<»6.% A - 3{3:c - 3(3;c - 3.3*-y)} 

Af- 3(3;*;-A - y)-y-*i!?r irm W ^ y 



Him nfNvi a vfnvr 

( Simple Equations and Allied Problems ) 

t 

[ •lilftCfitWl ] 

^tPf i ’*rrf%c9i 

’T^r^ ( Equation ) I fk^ST ?TfW 

^ ^ ( Left Side ) TO ?Tf%C^ W ( Rightr Side ) 

I TTpn:^ ^ 

( particular ) TO1 «lTr«P I CTO, 

4:r+7 = 15, x^^5x- 6, I 

TO Tffn TO51 ^rrr® ^wc?r?i ^iTsf-f^ircn^ 

WCVff^ Idcntijty ) ^5| | c?r^iT, 

*+4+2;c+3«3x+7, x'^ -\^{x-\){x-\-l) 

•WfTO ( Solving an Equation ) l 

»i^t5Rrc«m ^TO'tff«rr^ ;— 

(a) TOr TO >!TO ^SIT^ CTf^ CT(TO’®f®r 
TOT^ I 

(b) TO! ’r^cf^ mu >i3rH fk^T’f f^sTTOuf^ 

(c) jpfR tot tot ’ito ^1 m 
TOT ^ I 

(d) TOT TOT >ITO »i^lT5T W TO TO^®f^ 
TOTT^n I 

1- 6(4jc+1)-8(2a;-5)«10(3a;+2) -18. TOTO 

6(4;c+1)-8(2*- 5)«10(3x+2) - If 

U 24*+6-16;c+40»30jc+20-18 





^1, 24**-16jc-30fl:«20-18-6-40[*f^«t^^%ll 
h, -22*--44 

^1, f?IC<’sr ftw **2 

^«rt^«l2. ^ +2 >iirr*fR 

I ^ 

jc-6 _2(2*-15). o_2*_*-12 
4 9 ■^^“15 3 

ar. IS. 180 ^ 

180.-180.^^^- ^+180.2 -180.^ -180. 

45(* - 6)-20.2(2*-15)+360« 12.2* -60(* -12) 

Tl, 45*-270 - 80*+600 + 360 - 24*-60*+^20 
-35*+690- -36*+720 
^1, 36* - 35* « 720 - 690 [ ] 

Tl, *-30 .*. ■f^4^f[W**30 


Tt ._. __^ i o *+‘75 *-'25 

3. ’Wftrm^.s -T^ - *25 

*+•75 *-*25 « 


^*fcav?r »T. ’ll. n. *25 arw ^ 


■25 X -25 X ^^=■•25 x 9 


5(1, 2(*+75)-(*-'25)-2-25 
Tl, 2*+r5-*+*25*2*25 
Tl, *+1*75-2*25 
*-2-25-l'75-'5 



to 


4 


sTfT^lufSr ^?r: 

*^1. 6jff—10+8 a:=s‘14jic+8--8* 


' 2 . 

•^3. 

‘^5. 

^8. 

‘1L0. 

' 12 . 

'^13. 


•a4. 

'IS. 

*16. 

‘17. 

sri8. 

no. 

•-2D. 


8(5a; - 6) - 4(4* - 3) - 6(5 - a;) - 6 

4(3* - 4)+6(4*+5)» 8(2*+1)+14(*+3) 

(2*+5)(*+3)=2(*+2)(*+4) 

2(*+2)(*+3)+3(*+5Xx+2)=5(*+3)(*-l) 

3. 1 X"** 1 I *~2j_ **~ 3 if 

2 ^*“4^5 ^ 3 4 r 




2*+l_ 3*~2 _l 
5 6 


5*+6j_3* —4 
12 ■*■• 5 * 


2 

2(:«:-9) 


11 . 


3(5*-l) 5(4*-l)~3 


*+l , *+2j_*+3 

-^ + - 3 -+—- 


16 


5*-1.9*-5 9*-7 


11 


>24-3* 


[C. U. 1915] 
fD. B. 1942] 


^(*—2) — ^(x — 4) s= -^(2*—3)—2| 

- 4)+^2*-7) - i(l+5*) - 4(1 - *) 
•125* - 05(4* -1) - 1(3 - *)- *15 
21* - 3(2* - *3) «1-5(5 - *) 


^4. 1 

'5 W 005 0005 ^ 

.-585*-*975 _ 1-56 
•65*+ - 7 ^ —^--:sr- 


•3Q*~-78 

•9 


l-05*+10 . l*35*-2 _l-5*-18^r5*-3_,.oB^ 
50 20 10 15' “ 


»ra»t ^pflWl «!#Mt s 

?rt5rr^5*r «w 5rsnift5r ^ 

*rof TfPf «rTc^ ttPt 
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3?!^ ^rrc^^ ^TCW ( Symbolic eipression ) »lt^tr9J 
fitTf-r 3}t^T M? »fsrf*ft5r 

< Solution of a problem ) ?rC9f i 151^ ’Tf^'CT 

TfPrfB f^'fV ^1 ^ I 

^^*1 1- Ti^ijl 189 W f 

nr^ m, ’fWl -= x. 

^.\ >!^^TfB«(jc -1) vu^s =(jc+1) 

W. <2Hr5(jii-l) + ;c+(;c+l)»189 
• ^1, a;—l+:t+:c + l'=189 

^1, ;t:+«+^-189+l-l 
3JC-189 .*. x«l|^-63 

x — 1—63—l*=s62 j:+1*s63+1=*64 

.*. ajjj^ %^f5 =* 62, 63 ui?t^ 64 

12 C^ ? 

SIR^, >I^trjTfB = ;C 
/. JT^rrrfB^ t£i^-^<r^n-|ut?r< 

«w, «tr5 »i^Tyn3r, |-g»i2 

12(4"f)"^2x]2 

Tl, 3jt—2;i:«= 12x12 

;c“144 .-. f5{c^>!^<lllfl5-144 

* 

3. v£i^ 32 

’FOR ? [C. U. 1951] 

STIR :«^c«rr^ %c?r i 

.’. («-32) i 

«^'?r ^ ^1, ^ i 
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Ac-32-jg 

% 13{*-32)-5« 

Tl, 13 a: —5jc» 13x32 
Tl, 8 jc= 13x32 

7f\^ ;c*li|i2»52 .*. ^>i-52 I 

4. csit^ 44fil ^1 'Sire? i ^^*(T ^ *f.* 

‘5 •?’t.’ ^ 1 c^rr^js ti so 

simm ^ 'siTc^ ? 

>[c^ =??[, ‘20 ^.^.' X 

\ *5 3»i^^=(44-a;) 

•H^, lf5‘l0 5T.n/*T\y^^1 i .*. r-5I^^J5y!‘10 

'«TITO, IfB ‘StJf.'^.’*, 

/. {44—xy^K'^^ ‘5 I 

.-. ’i^OTta, 10 

2a: + 44—a;«=70 
a;s=70—44“26 

.*. ‘10 =r n ’ ^1=26fB ‘5 HJSl “ (44 - 26) Tl 18f8.1 ’ 


* «r>a3rr»o s 

‘ 1 »r^^jT?r ^sil^ 456 178^ m^r\ ^f5 

'^. 54<^ (?R f^9«l «fn?r 

81 L W. B. S.B 1954 (Spl.):]’ 

i82 ? 

'4. OPf^ >l«lj& 264 ; 1%5i^ ? 



‘^5. ^ TT^ 'src^'^, TO^.^^^trrtk '-^i^’ 

2 C^ I [ C. U. 1917 3 

6. f^^ssTf tc3i^ ^c’RT f^®*t I 8 Pr^ wr 

-»i]:ai^ '®‘l ^siT^ Wf ? 

7. ^*rf% 30 ’pf^ -^t 

■irf®f^ I f C C. U. 1930 3 

8. ^C«Br 200 

<C»rR9I «, c^ 3iT^ 210 C>I 

^ I ? 

'^9. A, B 'S c*^?r f^l tr^ 'St’f CJT'QTl ^51 I A ^5{^ 
^ t < PT? ^TT^, A 'S B ^^U3i 76 <i|^^ A 'Q C ^^C<5 62 tTf-fl 

'*rr^ I n%t®i ^ c^ ’M ? [ a. U. 1925 3 

*10. ^ ^m^3'Q«il0f{.n.’, 4'a‘i‘5^(.*f.’ 

5 m ‘2 ^.■^.’ ^tcw I 51 20 ir.*f. «rtr^ i 

c^ ^ y 

"ll. 150 ^t9[^-^ff5T^fC^ 49 75 m C«rs^ 

C^^, <2fc^j^ ^T9T^ 50 ^.‘^. Tf^ 25 ^(.n. nt^ I 

^^rr®Tc^ ^^«rri y ^ J- 

^*12. 248 ^T¥l A'S B-C^'^liJ’r'sr’f Wt'Q OT A-^ 

B-4Rr «l^TO l-ifl^ I ’--“^ 

'OLS. Till 'a(sf;%, ^Tf-nr :i’ i Tfci 

I ^tsit^ 40 f\. 50*r.* I ^f|®T I af^jir^r 

f 

^4. 3 ^1.50 5r.*r. nf^c«r, c^f^sr TOfI 

<»i i ^', 75 5r.n. ^rr^Jifiri ’Tct ^ ^ i n^' 

TO 78 ^1.75 ^.n. *rrt»r i • cn ^ Iw^r ? 

•15.%vi)?p ^f%i 6 80f%.f^. cm} ♦f«rc»T^*^10f^.fi|.,; 

ac’f vfi^s ’JTff^ •N cn 18 (M‘>t I cfi c^ c^if TO 

•*f^ cin»T r 





^6. acsf C^P'RTTtST CT’WT 

6 f%1^. c^c’f cm 1 ^’f I ^ f 

• 17. C^Tsr TT^T ^C'® A 3^ f<F f^. ’Itf’R I '®T^ 

24 B TO 4^ f^.fir. A-^r 

»rff5f»r I B, A-c^ ^rtm v 
*18. A 72-15 B 36-f5 ^rrc^sf I A 

c»ff^9i CT, ^ti:1csT?r 4 ^«i, B-*£i^ 
wrsT I A ? * 

*19 ^f%5 4000 5 tto ^^16 ^nlt wm ^ 1 

c^ ^T^fi» 5000 tiTO fwf *ij:^TO § TO 

5 ^ I ara^sn 4*^ v [ D B 1924 *, C. U. 19491 

20. 8000 5tto f^aRi^rsTT^ ^ TO ^ I 

rt^fS ws f4aF^3^c5iT? 4 ? 


a ® 5 Tr¥jr armT 

( Formulae and their applications ) 

[ *tsRrrcTOi(i 1 

4TOI '® car%^ <^6^ TOl^ ^^tC^llHl Wl ► 

TOI (a+6)*=a“+2aft+&* 

OT8- (a“6)*-fl*--2aft+&* 

«n[|3|«ni: (i) o»+i»-(a+6)»-2a6=(o-i)*+2oi 
(ii) («+6)*-(o-6)?+4a6 
(Hi) («-i)»-(a+6)“-4oi 

(iv) (a+5)«+(o-6)»-2(B»+6») 

(v) (a+i)»-(o-M*-4oi 





tit 


««. (a+6+c)‘-a* + 6*+c»+2(<i6+6(;+4fa/ 

• (i) «*+?»®+c®-(a+fe+c)®-2(fl6+6c+ca) 

(ii) 2(a?>+i?c+ca)a»(a+b+c)® “(«®+fc®+c®) 

OT'i* ('a+6^(a-d)-a*-6* 

'srt’icj ^3ifB 'Q't? (Stf^^n I ^ ^ 

^^5*11. ^ ! 2fl+3t-4c 

(2a+3fe-4c)® * {2a+(3fe - 4c)}® 

=(2a)®+2.2fl.(3b-"4c)+(3fe - 4c)® 

« 4a® + 4a(36 - 4c)+{(36)® - 2.36.4c+(4c)®} 

=4a® 4“ 96® + 16c®+12a6 - 246c - 16ca 

2 . m : , 

(*+y+Js)®“2(*+y+z)(y+z—x)+(y+2-.x)® 
ix+y¥zhm a (y+ 2 “x)-»f;?r 6 

Trf^9rl-aS-2a6+6* 

-(a-6)® 

- {(x+y+z)—Cv+z - ac)}* 

- (a:+y+z—y—z+jc)® «(2x)® - 4ac* 

-^SrnHrtS. •m--=6^ mS+A-^JTR’PS? 

m "» 


m®+'i5*»(*n-~) +2.m.~ 

mr \ mf m 

-6*4-2=»36+2«38 

[ «r?f5 TO ^ 





\£ 

4. ab<^ <sr*P'W ^ I 

ab =» l{4ab) = \(2ab •*• 2ab) 

=® J(<i®+2ai>+i>^ ““a*+2<i6-*fc®) 

- i{(a2+2ab+fe2)-(«® -2afe+&®)} 

-l(o + i,)'-J(a-6)’‘ = (‘'^- r-fa'T 

[ ^rc=r ^R'Q, '©•wssr 

-(aff^nr?r 5»ai^ff «r*f^>"-( «r««r^ff9r?r «r<)* 3 

^8iftaa®l 5. a+2) + cs= 12 a®+ &®+c® =50 

ib-^bc-k'ca-J >IT=T ^ I 

ab + hc-hca^^>< 2{ab-hbc+ca) 

— ^{(a+fe + c)® — (a®+fe®+c‘-)} 

=K12®-50) 

-i(144-50) = ix94-47 

6 a+2fc - 3c-C^ a - 2?)+3c ’^<1 i 

sQef?p 9 ( -s + 22> — 3c)(<t — 2fe+3c) 

= {a + (2b - 3c)}{a - (2b - 3c)} 

=a®-(2b-3c)® 

= a® -(4b«-12bc+9c®)=a® -4b® -9c® + 12bc 
7. 3a® + 5b®, 3a® —5b® 41^^ 9a* + 25b*-4i?r sflrt^Tfl^ 

I 

IJ W - (3a®+5b® )(3a® - 5b® X9a* + 25b*) 

* ((3a®)® -(5b®)®l(9a*+25b*) [ 1S«I 

= (9a*-25a*)f9a*+25b*) ] 

- (9at)® - (25b*'® = 81a« -625b® 



«PI(*TFn O 
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% 


“'<■) (J;+t) (ai-t) <«■> 


*"2. ^ : 

^<i) J 6 %+ 6 y - 7r) ®+(5x+ 73 ; — 6z) ®—2(5^+ 6 .v—7z) 

(5a:+ 73;—6iz) 

-"(ii) 5536 X 553*6 - 1107*2 x 554*8+ 554*8 x 554*8 


-3. V2 4. P® + ^, W p-^ = 5 

•*“5. m-n, m+n=16 mn»= 55 

•6. **+;;.*-. W = 2 *+^=2 

•^7^ TO %+>»+2-13 JC3;+yz+zjC“50 

^ a® + b® + c® = 9 0)^'* afe + fcc+ca»=8 


%y+3>z4-z?t:, TO x+y-\rz = 9 %2+y®+2®«31 

*10. {3x -2y)® + (v-2;c)® - {3x -2y)(2y—4 ac), 5x==Zy 

•11. <i* + i>»+c®-a6—fec“ca, TOa^x+y, fe•= z:-y 

c = x-^2y 


*^12.* x4+y4^2%®y®, TO [ C. U. 1944] 

•13. (i) 4(2m+n)(m + 2w)-C^ «W*f 

i) (a®+b®)®-c^ >n«it^c*r ^ I 


"14. '(4x+|yXi«^b) 15. (§mn+fp(7)(fmn-|p(7) 

*16. (Afy+-/3(jcy"”‘'^2) 1^* (^®+^*^-lX«®“^+l) 

’"18. <l^-3y-4zX2«+33>+42) 

^9. (3m~2n+5p)(2n-3»n+5p) 

20. (ab— ‘^a5+lX<*^+ ^/ofc+l) 
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*^1. {x^ — xy-^ y^)(x^ + xy-{- y^){x^ x^y^ + y*) 

^22. (m^n*—»n®n® + l)(m®n®—mn+l)(m*n® + mn+i; 

• 23. (a + fe+c){fl+&-c)(6+c-a)(c+a-fe) [ D. p. 1943 ] 


'srars. (a+6)®-a»+Ja=6+Ja6*+d®.(i) 

= o® + 6® + «7a6(a+6).(ii) 

^6. (a-6)®«"a®-5a»6+5a6®-6®.(i) 

-a®-d®-5a&fa-&> .(ii) 

rO a^ + b^^(a+b)^-3ab(a+b) 

\ii) a^-b^ = (a-b)^-\‘3ab(a~b) 

^ 1. w?r ! 2a+36 - 4c 

(2a+36 - 4c) 3 - {(2a + 36) - 4c}» 

= (2a+36)» - 3(2a+36)®.4c + 3.(2a + 36).(4c)® -(4c)« 

- (2a)3 + 3.(2a)».36+3.2a.(36)a+(36)3 -3(4a2 I2a6+96®).4c 

+3(2a+36).16c® — 64c® 

=* 8a®+276® — 64c®+ 36a®6+54a6® — 1086®c+1446c®--48a®c 

+96ac* — 144a6c 

2. {x-^y-zYMx-y+z)^+ex{x^-{y-z)^ 

3^5?’f?, a^X’]ry — z^\h~‘X — y+z 

/. a+6 ='a;+>> —2 + a; —3>+z=2a: 

^Pf3rr»ll-a»+6®+3.2x(;c+3>-2)(*- j;+z 

=*a®+6®+3a6(a+6) 

«(a+6)» 

«(2*)®=-8x» 







'Q 
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3. x-]:^p ^C9r, x^ - Km I 

X x^ 

*“ - *“ = (^ ■ 5 )* + J)' P’ + 3p 

' 4. (a+=3 tSJ^lT*! ^?r. a® + 4=0 

\ a/ 

[ C. U. 1945 i D. B. 1930 ; Pat. U. 1928 ] 
«»+i-(«+^)'*-3a.^(a+i) 

= (a + J)’(a+J)-3(a+i) 

a) a) 3 j 

=0 ( ) I 


«i>«jit9ri 7 

1. : 

(i) a+2b — 3c *^(u) m® —3n+w 


w : 

‘^. (Sx + 2yy — {2x+3yy —3(3;if+ 2y%2x + 2y)ix — y) 
*3. (m+n+p)®+6m{m® -(n+p)®}+(m —n —p)® 


‘54. (a:+3;+z)®-6(j>+z){a,® 

^ 1-34 X 1-34x1 34+8-66 > 
"6. 3-1416 X 3-1416 X 3-1416- 

■'7. *8 + 1^ i W * + ^ = P 

A-jsiW(*-^=c 

''9. *»4^s-10 i 


-{y+zyi-ix-y-zy 
8-66 X 8*66+30 X 1*34 X 866 
3 X 3*1416 X 2*1416 - 2*1416 x 
21416 X 2*1416 [D.B. 1942] 

' [G.U.19501 

[ P. U. 1933 3 
5 [W. B. S. B. 1954 (comp.)] 
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^10. a® —24a& i w a—26-=4 

''11. 2jc-~==3i?^C«1,«W*l^,8(a:3-™)«63 [ B. U. 1929 ] 

'12. a+& = 3 ^9r, mn ^, a» + &>+ 9a&=27 [C. U. 1927' 

'13. a^-b^-3abx = x^ 

'''14. a® + b® =28 a+6 -4 ab-<i\K ?rR W f fc 

' 15. x-hy-5 xy^l :«c®+y®+4(*— 

I C Pat. y. 1950 

* 16. jc=V 3+3%9I, CTf^^SCT, x®-9;v®+27jc-30=0 


W- 


7. (a + 6){a® - aft + ft“)« a® + ft® 

'Sa 8.. (a ■• ft)(a=+aft+ ft®) - a* - ft* 

^a «tfa;irl i ^ iKla ^ 

Thr I 

{x-y)(x+y){x*‘ + x^y^+y*) 

=rrf^s|1 - (x - + y){x*‘ + + y*) 

- ix^ ~y*)K*®)»+;c®i;® +(>>®)s} 

“ (jc®)® — (y®)® *■ a:®—y® 

{m+3nX»n® — 3mn+9n®)—(5»n+6n)(25m® ■-30mn4-36n®) 

+(6m + 7n)(36m® — 42mn 4- 49 
=(m+3n){m’ - m.3n+(3n)s} - (5m+ f.n) 

K5m^® -5m.6n+(6n)®}+(6m+7n){(6m)® -6m.7n+(7j 
■= [m® + (3n)®} - :(5m)® + (6n)®}+{(6m)® +(:^®} 

« m® 4- 27n ® — (125m ® + 216n *)+216m ® 4- 343n* 

»■ 92m® 4'154n® 


«a«k 



«iW9ri 8 
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n. 

(2a+7i))(4a2-14ai)+4%=) 

'^2. 



(mf+n'^XmJ -mV+n') 



^ (2x—33’X4 a:®+6a;3>+9v®) 




^2a-J)(4aHjj+2) 

“'e. 



7. (2a;+33?)(4.x 2 -6A;y+9);®)(8A:'^ -27|^^) 

(a4-2b)(a2-2a&+4&2)(a6-8rt^&H646'''l 

‘^0. (m^“ n^) (m^^ + +n^)(m®+n®+mn) 

‘^l. (3;c+53^)(9.x'2-15;c3;+25v®)-(a+33-)U2-3%^ 

+(a;+53?)(a:® - Sjcy+25);®) 

(p-<?Xp®+P^?+i?“)+^3p-2(7)(9p*+6jt)fl+4(?®) 

- (4p - 3(?)(16p® + 12pa+9i?®) 

'ifS. (jc - yX^®+.^3^+y®)+(V - z){y^ +3'z+z®) 

. 4'(z-:'fX2®+zA;+^*)‘ 

•it (a+!l(.Hl-l)-(.-i)(-'+l+J) 



[ Easy Factors) 

c^tsT TtPr 5if^ irtf^'< ^ c*(c^r®! 

?rtPff5^ ( Factor ) ^sr! 

(Resolution into Factors) W 

^c?!51 Tfe^ me? i 

nt'8^ {a + h){a-b) = a^-b^ ’y C?f ^Tf% 

Tsrr^?i^, 'simi ®trf?r i 

a^ — b^^a^-^ab — ab—b^ 

= a(a+&) — 6(fl+fc) 

oj^R ^T^t?rl fl‘?5 I 

f¥srfe a® - 6*-cqir ^Tsri 

I 

^^•l 1. ^«,nTWi:^ f^8R*l : a*+64fe^ 

a*+64b* = (a^)^H8h^y- 

= (a2 + 8fe2)2-2a2 8b* 

«=(a®+86®)®—(4afc)® =fa® + 4a6 + 86®)(ci®—4a6+86®) 

^IE?l*i 2. ^5,*rtWC^ f^S5R«l: a*+a®6® + 6* 

^4+a®6®+6* = («®)® +(6®)® +a®6® 

= (a® + 6®)®-2a26®+a26® 

= f a® + 6®)® — (fl6)® ■» (a® + ah + b^){a'^ —a6+6®) 

3. ^'5.*fT«rc^ f^*i ; x*-i4A;2>>®+i;* 

jc* — 14 ^: 23 ;® +v*«(jc®)®+(y®)® - 14 a:®3;® 

sss(%® + 3 ;®)®—2%®y® — 14 x®j;® 

** (^c®+y®)® — (4 a: v)® 

« (a;® + 4a:>+ y^)(x^ — 4a: v+y®) 



4. f^«l ^ ! (a2 - h^){x^ - y2)+4iz6xy 

(a® —fe®)(A:® - y^) + 4abxy 
« a® jc® -- - ?)® X® + &® 4- 2ahxy\‘2abxy 

- (a®x® +2a?>A;3;+Z)®y®) - (a®y® -2a6A;y+ b^x^) 
-= (a;c+- (ay - bx)^ 

. >>^(aX'¥by+ay—bx){ax-{-by-ay+bx) 

4%^ + 3x:® + 9 

^4x^ +3>:®+9 - (2x® )2 + (3)®+3x® 

= (2a;®+3)®-2.2a;®.3+3a:® 

«(2^c®+3)2-9^® 

= (2;c®+3)®-(3;c)® 

= (2^:® + 3x+3)(2%® - 3;c+3) 
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x^ — 4a^ —81 ax^—ay^ 

225a®-144fe2 27.'c-48;c3 '^6. 

"l. (a+b)®-(3a-5^»)® 8. (2a+3b-5c)®--(3c-2a-3b)® 

a:^ + 4 ‘io. 3a* + 12b* 1l. w^+w®w®+n* 

<3{® + (a*b* + b'’ —8t®-t-4 

*14. 17:^2 +16 *^15. 4b®c®-(62 + c®-a®)® 

"l6. ic*-7A:®j;®+j;^ -17. 81 ;c5+64a:3;^ 

• 18. x^-y^-6xa+2ya+Sy^ *l9. a®-2bc4-6flc-b®+8c2 

'^0. x2--9a2-f 4xy-f6a&-f 4v®-b® ^21. 16—Ar2-t-9;c* 

^ 2 . jr2-.v* + 2v+l r W. B. S. B. 1954 ] 

*^23. a® - 1>® -f- 4bc - 4c® [ W. B. S. B. 1955 '] 

»24. ^2b®-a2-b2 + l "25. a®-2a-b®-f2b 

'26. a2-b®~c®-2bc+a-b-c f A. U. 1948 ] ' 

27. fl^4-2a9b-2flb» -b* 
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28. c®-2a&--2fcc--2ca 29. -z*" 

30. y^+z^+2xy+2yz+2zx—3x^ 31. {ac+bd)^-(ad-^bc)- 

32. (m+n)®(p+< 7 )® —(m-n)®(p-fl)® 

33. x^ + l2yz-4y^-9z^ 34. 2bc - +4a^ 

35. 4(fec ——ii®) 

36. a®—6® — c* — 16a+2&c+64 

37. *»+16(y»-z»)+8*y 38. l+2o+26c+(" ‘ 

39. (x+y)*+(^®~y®)® + (^“3')* 

40. 25m®-30p»n-<?®-4(?+9p®-4 


^^ 9 . (x + a)(x + b) = x^ + (a+b)x^ab, 

! (i) {x-a){x-b) = x^-{a+b)x + ab 

(i?!f. (x-a){x+h)—x^ + {h-a)x-ab 
(iii) {x+a)(x-b)^x^ + {a — b)x-ab 

^ c«r^ Tf^, 'x^+px+q' 

p = fl+fe q==ah (x+aXx'^bl 

f5(^ Ti p-vii? \ ’ ^., 


1. : ’ x®+7;«+12 


TrfWf»rt«;c2 + 7;c+12 

=a;®+(3+4).'c+12 
«^® + 3^+4a;+12 
= .»;(a:+ 3) Hh 4(;c+3) 
*=(%+3)(%+4) 


[ >l^«tTl 

12 v£|?(^ 

(RTW 7 I (+12) 


^®rr^4' 's <»m:?[ i i2-«ji^ 

6 cwt^ m, m—l X 12, 2 X 6, 3 X 4, ( -1) xjl -12), 

(-2)x(-6) (-3)x(-4). nm >f?’f+7 ; 4 

cTT’f^ (+7) ^1 ^f5 +4^m{ +3 ^ni 
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7-c^ ^T^rr^i (3+4) ^1 i 

(3+4)-t c^r^i I 

f^1 ^ I F^< 'gJ'iR ^fB 

^ ’-rff^ >rf<rr^«i ^msfcsr :c's 4 i 

'fiJrg Trf%^ I ] 

h 2. f^S(^®t ; 5 c2-3;c-18 

CW ^3};t ^ ^?f1 ^Tm?r (-18) i£!5Jn 

cj\wTf9\ t - 3 ) I nm^ ^^1 W1 

vsi^^ «f*t^rfB sRT?!^ I 

3lC«fT ^T^Tir n^ ^f'R^^, c^l^l -18 = (-2)x9 ^w 

(-18)xl ^<*{^1 (-3)x6 (-9)x2 W1 (-l)xlR 

f-6)x3 ; "frRW? T^C«fT 6 3 

« 

«‘tf^ ^tf^^!t®!l = :c® - 3;c -18 

= :k2_(6_3);^_18 

= x^ —6x-\-'3x —18 

*= ^(;i' - - 6)+3 (a; - 6)={x “ 6){x +3) 

: (a® - 5a)* + 10(a* - 5a)+24 

(a* -5a)-v£i? X t%f^, 

" a;*+ 10;if+24 

*= A* ® + 6jc+ 4;i'+ 24 

= x(x +6)+4(a:+6) = (a;+6)( a:+4) 

- (a* - 5a+6)(a® - 5a+4) [ ] 

=*(a* — 3a-2a+6)(a® -4a—a+4) 

- {a(a- 3) - 2(a - 3)Ha(a- 4)- I(a - 4)} 

^ -(a-3)(a-2)(a-4)(a-l) 

[ 'Sim *fcfr c^ to 

TO 'l^?r ^<ffB ^ ^rfro ^rn^ i ] 
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iftiRrt 4. ; 2a®+a-15 [W. B. S. B. 1952] 

«(Tr3 « 2a®+6a - 5a -15 

* 2a(a+3) - 5(a+3)=(a + 3)(2a - 5) 

[ w a®-vfl^r a-^fw^ ®«i ^%i, 

t 

13 




f?«l 5. ^ s 

20(3m® 4-5m)® — 7(3m® + 5mX3m+7) - 6(3m+7)® 
(3m®+5m) (3m+7H^ 

?rrf*H^ » 20 jc® - 7xy - 6y^ 


=*20jc® — 15xy+Bxy~- 6v® 

= 5x{4x - 33;)+23^(4^: - 3y) = (4x - 33^)(5x+ 2y) 

=t4(3m®+ 5m) - 3(3m + 7)}{5(3rn® + 5m) 4- 2(3m+7)} 

[ a: 'q .v-<£i<r ^rr^ ] 
= (12m® + 11m ~ 21)( I5m® + 31m+14) 

=(12m® + Urn - 21)(15m2 +21m+ 10m+14) 

= (12m2 + llm-21){3m(5m+7)+2(5m + 7)} 

= (12m ® + 11m - 2])(5m + 7)(3m+2) 


(2Wart9f1 10 


'1. a;® + 6x+8 x^ 

'%. *“-12*+20 "'S. *s 

2+a-a® 6- 

n3. - a;*- 8 * 2 +7 
'Is. x*-5x^y^-500y^ 

'17. 8a*+2a2-45 


— 5a;+6 

V'S. 

x^+x-20 

— jt- 42 

-6. 

x^ — x~12 

— x~6 


x^-3x-2S 

Sa+a® 

ek2. 

5 — Ax — x^ 



:«2+2.rg|323 


Q: 

3%2-5x-8 


Xs^. 

6-a-12a2 
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^19. 2x^-x-10 [ W. B.S. B. 1954]‘^20ri2A;2+65«+77 

3x2 + 10jc+8 

^2. 3x3+14%+8 [W. B. S. B. 1953]^^t23^x2+;c-15 

^4. 4a;2-35;c+ 24 ^:^Hr6;c2 + 18 jc - 24 

ff26. 8 x~3--4a:® 

<21, (a+fc)2-10(a2-fe2)-56(a-i,)2 

'^8y[a2+2a)s -12(a2+2a)-45 
29? 6(a2-fe2)2-7<iK«®-6®)~24a®fe2 

30. • 3(;c®+3;®)* + 16A;3;(x®+y®)4-20x®y® 

31. am® 4 -(a®+l)m+a 32. (a: —y)a®—(x — 2 )a 6 +(y — 2 ) 6 ® 

33. (a+ft)®-5a~5fe+6 34. A:2+A;-(a + l)(a+2) 

35. a® + a-(A;-l)(A;-2) 36. 3(2^:® -1) - 7 a; 

37. (a;2-4a;Xa;®-4a;-1)~20 38. (a;+5)(a:+13)--9 

39. a® + 2«-(A;+])(A:+3) 40. a^-2a-{x^-l) 

41. ?n® + >n —p® — 5p —6 C < 2 ® — 

C^StWi erT^, {a + b){a^-ab + b^)-a^ + b^ (a-fe)(a® + a6+&®) 

= a^-b^. a®4-&® ^f5 

a® + a’’ - Wl' 

( 1 ) + 

' = (a+fe)* - 3afc(<*+i») [ ] 

= (fl+fe)|(a + f‘)® -3ab}"“(a’\-h){a^-ah-hb^) 

(2) a»-&» 

“ (a- &)3 +3a6(a - fc) [ ] 

—(a- b){(a —6)® + 3afc} «= (a—2>)(a®+afe+i)®) 

%irrt9«i 1. ^: 8as+i25fe® 

* (2a)»+(5&) ® 

=(2a+5fc){(2a)® -2a.56+(5&)®} 

=(2a+5&)(4a® - 10a&+252>®) 





2. : 27x^-(Ax^ 

“ x^{27x^ - 64) 

=.v'2f(3;c2)3-(4}«} 

•»xHZx^ - 4 ){(d% 2)2 4 .+ 42 } 

* x^{3x^ - 4)(9x^ + I2x^ + 16) 

•I 3. feR«! ^ 4 6^2 4 . i2a +^ 

^tt^T^fl = (a® + 6a2 +12a + 8) +1»(fl+2)® + I 

= (a+2+1 ){(a+2)^ ** (a+2).H"l} 

= (a+3)('a2 + 4a+4-a-2+l) 

-'(a4*3)frt®+3a+3) 

«w*rt5n 11 

1. 8a'^+27b^ 2. a^-64a 3. 

4. m^'+n® * 5. 27(^4- fl)® + J® 6. 8 (a:+j>)® — 

7. 125.r53;2-27.T2v'» 8. 3a^-Slb^ 

9. x«- 7293-« 10. 8x®+4x-3 

11. l+3a+3a^ + 9a"' 12. 2m® —3m® + 3m-l 

13. 56.V® + 144;»;23;+ 108a:j;2 + 273;® 

]4. a® —3a*&c + 4a®Z;®c^ — 2fe®c® 

15. fiTsiT*! C^l, (aA; + 63 ^)® +(&x+a3’)®'C^ (a+b) (^ + >’) . 

C^U * 1 TC^ ^11 [ C. U. 1921, 1926 ; 

16. (a®+|^)-C^ |fl®+a 6 +^^'') I [ C. U. 1930 

1 . ^; 

(A;+l)(^+3)(;t+5)(;c+7) + 15 [ M. U. 1926 j C. U. 1941 j 

•“ {{x +1)U+7)U(%+3)(x+5)1 +15 
«U®+8x+7)(a:3 + 8;c-15)+15 
.. - (a+7)(a+15)+15 [ (x^+Bx)-^^ a s(^ ], 
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= a2^22a+105+15 = a® + 22a+120 

= a* + 12a+10a+120=a(a+12)+10(a+12) 

« (a+12)(a+10)=(;c* + 8x+ 12)(af* + 8;r+10) [ a-^ 

=^{x^+6x+2x+12){x^-\-Sx+10) ] 

= {jc(x+6)+2(j*:+6 )|(a:®-I-+10) 

= (;c+6)(a; + 2)(:c2 + 8;«;+10) 

['I^t ftfn^ nf «!tri 

^ c^5T, «n:w^ c«rr^?r x* x 

niT^fey >i?rfsr ^ I '5r?f5c^ c?«n 7+1=8 5+3-=8; 

';«:+1)(a;+ 7) CSfnBl (;«;+3)(;c+5) CWf^ 5tTfC^ 11 

?F?r: x*‘~4x+3 

^f^tm">x^ — x^+x^ — x^ + x^—x — 3x+3 

=» x*(x — 1) + x^(x — 1) + x(x — 1) — 3(:*: — 1) 

= (x — l)(x^ + x^4-x — 3) 

=-(x-lXx^-x^ + 2x^-2x+3x-3) 

= U - l)[xHx - 1 ) + 2xix -1)+3U -1)} 

= u - l)(x - DC'C® + 2x+3) = {x-\)Hx^ + 2x+3) 

[ TTtn^lT^rf^ x-Ji^ srr^T a ?fto, ^Tf^nTT^Tt? 

•stR (x-a) ^ 

x^-a ^rffw^rnr >53 (x+a) Trfn^rr^mf 

I cEit x-^^ 3iT5f 1 *cf%r9r irtf^wmr ^rnt 0 

(«-l) ^srWfB^r ^<,ntfr=?F 1 {x^-\-x^+x-3 

^tf*raT«in TO 1 TO 0 ^ I (jv®+ a:* +a: - 3^ 

t 

(x- 1) ^t?n f^srsFT ^ i ] 

<0r‘ 

3. ^'.'Ttire^ ficjw ; *“+2*®—3 
Ire TtR¥l»n=(**—a:’)+(3*’-3)-**(*-l)+3(*“-l) 
=*«(*-l)+3(*-lX*+l) 

=(* - !)(*»+3(*+l)} “(*- ix»*+3* + 3) 
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12 


1 . x^^x^+2x^+x + l 2. a^+2ab-{-b^-3a~3b 

3. x^ + 7x^-^Ux+8 4. jc(;c-1)(a;-2;-3;c+3 

5. x^-3x’^2 6. x^ + 2x^-x-2 7. a^-19a-30 

8. 2m3+3m2 + 3m+2 ^ 9. a^^+Sa^ + Sa^-^a + l 

x^-6x^ + llx-6 o(^i^ (x+2)(x+3)(x+4)(:c-f|)-24 
(;c+1)(a:+2)(a;+3)(;c+4)-3 

(%+l)(^ + 3)(;c-4)(%-6)+24 7fSf^ 

(a-l)(a-2)(2a-l)(2a-3)-2 
15. %(2 ;c+1)(a;-2)(2a;-3)-63 16. 

17. fl»+5fl2 + ]0a+8 18. 

19. x^-4x^-x^ + 10a+6 20. 


w^mir 

yfmmm 

(Simple Identities) 

[ ] 

(a) ( Unconditional Identity ) 

W (b) •( Conditional Identity ). c^T 

id, '3T^tC^ f^3Cn’><F v£i^; 

q v£i^^ 7\j;^ f5|^^ 

tc*p¥ I 

^irt^cll. 4Wr«l^?: (fl* + fc®)(c»+d»)-(flc+6d)2-fad-fcc^5^ 

«fl*c*+a2d3 + fc»c»+W 

■■ a*c* 4'2al>cdH- +a®c2®— 2abcd + 


[ C. U^1946 ] 
[ D. B. 1922 ] 

a3-2fl2-3a + 4 

^3_2jc2-23x'+60 

2x^+5x^-2x-5 



> 1 ^ 
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^tl3r«l2. ^ a+b + c = 0^,«2|'sit«l a^ + &®+c^*3a6c 

* [ W. B. S. B. 1954 I 

V a + b + c = 0, .*. a+b=—c ^1, (<2 + ^)''’■»—c® 

= (a+fe)® - 3ab(a + fc) + c® 

= -c^-3ab{-c) + c^=dabc () ( 

3. ?[fw25=a+fe-irc 

W, C^-<*)® + (5“^)® + (5-c)*+5^=a2+fc2+c‘'* 

• =.s’^ — + +5^ — 2^5+ b® +5® — 2cs + c® + 5 ® 


= 45® —23(a+6+c)+a® + fc®+ c^ 

= 4s®-2s.25+a® + fe®+c® “=a®+6® + c® ( ) I 


4. 25=a+6+c «f3rf*l 

l5-aj® + (5-feX^-c) + a5 = a® + 6c [ W. B. S. B. 1961} 

5® - 25a+a®+5® - fe5 - C5 H»&c +as 
=2s^ — as—bs — cs-\-a^+bc 
“2s® — (a + fe+c)5 + a® + 6c 
= 25®—25®+a® + fcc = a®+6c ( eliitf^ ) i 

5. 2 2(a® - a6)® - 2{ab - 6®)® 

= (a®-&®)® + (a-i>)«' 

csrsiTf^^t’^7^ = 2{a®(a - 6)®} +2{6®(a - fc)®} 

= 2a®(a-i>)®+26®(a-6)* 

= (a-fe)®(2a® + 2Z>3; 

“2(a-6)®(a3 + 6®) 

-sisrrf^i^^T^r = {(a+&)(« ~ 6)|® + (a - 6)®(a - 6)® 

= (a+6)®(a - ft)® + (a - 6)*(a - 6)® 

= (fl-6)®i(a+fe)® + (a-6)3} 

= (a-6)®{2(a® + 6®)} 

=-2(a-fc)®(a®+6®; 

f 

^^•16. a+6+c»0^^, 

'21^«l a* - fee “ 6® - cfl ■■ c® - a6 

V a+6+c*»0, a--&-C, 6=-c-a « c»-a-fr 
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rt* - be 
=^a.a—bc 


b'^-ca 
— bh-^ca 


=‘a{-b—c)-bc =K —c—a)—ca 

« — c^—bc — ca ^ •~ab““bc^ca 


a^—bc^’b^ -ca=c*-~ay () 


c ®-ab , 

■"C.C—afe 

=*c( —a—fe) -afc 
=s — a& — fcc — ca 


<2W9!t9rl 13 

'±W‘I ^: 

1. (l+A:y)®-‘(l-:JC®)(l->'®)==U+3')* 

2. a®-(a+fc)(a+c)—fc® -(fc+c)(fc+a)—c®-(c4-a)(c + fc) 

3. (%+2a)(A:® - 2ax +4a®) - (a; - 2aXA;®+2aA:+4a*) -16a® 

4. {x- y){x+y—z)+{y-z){y+z-x) + (z- x){z +.x: - j?) »= 0 

*^5 x{x-^ y - z) + y{y+z—x)+z{z+x - y)=x^ y* + z^ 

6. (a®4*a?»+b®)® —(a®--a6 + fe®)® == 4af)(a® + &®) 

7. (6+c)® + (c + a)® + (a + &)®-a® - i>® -c® = (a+64-c)® 

•8. +:v®--z®>i+(3^+® +2^-^®)4-(z4-AC) 

(2® + j!c®—>>®)=2 {ac®+ y'^+z®) 

•9. (a-b)®+(&-c)® + (c--a)*-3(^a —6)(6“c)(c —a) = 0 

10. a+6 = 1 (a® - fe®)® = a*+6® - a& 

11. a+& = l+afc a*+&® = l+a®&® 

.12. a+fc+c=0^^, OT«I 

(i) (a) a®~&®-c®-2fec (b) b*--c®-a®-2c« 

(c) c®— a®-b®«2a6 

(ii) a6(a+b)+fec(6+c)+ca(c+a)+ 3abc =* 0 

(iii) a*+ab+b®=i!>®+bc+c® “c®+ca4-a® [ C. U. 1926 ] 

13. 25«a+b+c ^^51, fi}srr«l C?r, 

(i) (5-a)®+(s“b)®+(5-c)®+3ak=»5* 

{ii) (25—a - b)® - (j - a )*+(5 - 6)*+3c(5 - aX^ “ 
t(iii) 5®+(5 - a)(i “ b )+(5 - b)(5 - c)+(i - c)(s - a)» ab + be+ca 

r W B. S.B. 1953] 



n. ^1.13. 9f. ^n. 
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14. 5=a+6+c 

(i) ts-3a)2+(s~3b)®+(5-3c)2 = 3Kb-c)® + (c-a)s + (a~fe)n 
(ii) 4aH^-(a^ + b^-c^)^’=s{s-2a}is - 2b){s - 2c) 

15. jjcasa + b, y«=fe+c, 2 = c4-a 'SjSTt*! ^ C^, 

JC‘*+3;®+2®- + + cfl 

16. 3s = a4-fc+c^9T, i2j?rr«l^ c?r, 

fl) ® + (5 — fe) * + (5 - c) ® = 3(5 - a)(j - b){s ~ c) 

17. Ii:c + bi; = m, a*4-?>® *=1 ^C«T, CW^'Q C^, 

+y 2 = ^ 24.^2 1 ; c u. 1939 ] 


^ sj^rnu 


«r. Try- «• wi «• 

( H. C. F. and L. C. M. ) 


^ ■sic*a, 

highest Common Factor ) ^1 % 5Tt-'®. ( H. C. F. ) I 

’f. '®. ^ffTr?r ^zir^ 

*rr^twj 5n1- '«• 2 

1. ’t.’Tl.'®. ^ ! ;c*-l x®+3jc+2 

— 1 R^4I ^[TB=^®+3a^+2 

•= (:c®+ l){x^ -1) - jc3+%+2 a;+2 

% -(j«;2 + l)(x:+l)(«-l) -a:(^ + l)+2(ac+l) 

-C«+l)(^+'2) 

.*. »rl.’®.“= a;+1 
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2. “Jf. >11 .^ : 3(ai:+y)®, 6 (%+:j;)®, 9(x*-y^) 
3, 6'9 9hii^’ f. >ri.'®.“3. ^ 

(jif+y)®» (^+y)® (x®—^Rife >itsrf?r«i 

(x+y). .*. >I1.'®.*3(.X+y) 

(Sl^^Ly 

>11. 'Q. ; 

'^1. 3p®+81p® — 9 X* —1 vii^NX® — x 

v'S. a^ + b®, a® + a®fe®+a&^ <^4. m®—n®, (m+n)® m® + n® 

^5. x®-x-2, x®+l (x+l)® 

8(x®+3?®), 16(x®— 3 >®) 12 (x®+ 3x);+23;®) 

x2-3x+2,3x®-2x-8'i!^^ 2x®~9x+10 [ D. B. 1948] 

x® + x24-x + lx® + 3x® + 3x+l 
v9. 6x® + x:P-' 153 ;® 21x® + 41x3;+10j;® [ C. U. 1947 ] 

V 10. x®+9x+14 x» + 10x® + 31x+30 [ W. B. S. B. 1953 ] 
^<11. X®-•3x®+x —3x*+6x®+5 
^ 2 . x®—2x®-2x-3 X®—2x—3 

^3. x®-3x2-9x+22^^^x®-19x+30 
^<14. 27x^+x, 87x®+8x-7 27x®+27x®+9x+l 

B. «>f. 

^ ^1 v£i?FifV^ >iT«rr?r«i i 

*1^1 ^rnirfRRfl >rr<f'm‘i ^TRfsRnr sifiA 

(Least Common Multiple) Tl W[. ^1.'®. (L. C. M.) ?fC»r i 

Utf tWJ »I. s 

I 31. >!1. IJ. : a®~fe2-c®-26c, 62-"C®-a*-2ca 

c®'-a®-b®-2fl& 

?rfflea®-(6®+c®+26c) 

=a®-(&+c)®*=(a + 6+c)(fl—t-c) 



’I. IS. W «!. ^1. 
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^ - (c®+a2+2c«) 

—(c+a)^-(2>4-c+a)(fe —c —a) 

^ Tff%=c®-(a2 + 6®+2a6) 

=c® —(a+&)® *(c+a+bXc-a —fc) 

*. ^}.^.’‘(a+b+c){a~b-c){b-c-a){c‘~a-b) 

j «r«arf9n 15 

9[. m .'«. s 

1. x*+x^y^-{-y^ 

2. 24xy(x^ — y^) 36(a:” — 2a;‘‘=3 '®+ x^y*^) 

3. x^— {a—c)x — ac x^— {a4rc)x'\‘ac 

4. x^-ly x^+3x4r2^^\ x^ + x — 2 

5. a® —96®, a®—afe —66® a®+a& —126® 

6. 1 + 2,t[: + 4a;® - 16a;^ 1+2x:—8 ac® — 16Act * 

7. 2x^—x — 1,2x^ + 3x+1*s\^kx^“-1 

8 . - 16a:+24 2x^-5x^ +4 [ D. B. 1933 ] 

9. 6a:3 + 11x®+6;c+1^^M;c®-7a;-3 

10. x^ + 2x^-x-2^-^^x^-i-x^-4x-4 [B. U. 1923] 

11. 8a»~276^ 3a®-a6-26® 6a®-5a6-66® 

12. 2;c3 - 5 a: - 39 v<i^^ x* - 21 a; -18 [A. U. 1904 ] 

13; 8x®4-27,16x* + 36x®+ 81 w7x®-5x-6 [D.B.1926} 
14. x-v£i? ’f. ^1. '®. (a;- 1) «T. *11. ts. 

■ l)(x+l)(x 4- 3); ^ W I ’ [ D. B. 1937 (Addl.) ] 


C. 9\. 

(1) 5^|»tW It. : 

’t. *rj.'®. 

f^'S C? *!^9f *1^^ 
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’f. ^1. '9. nT5f’ffTO^ fitf^TR 

I 

^15 ?fTf^5iT5TR ntf «iTf%c^ ?rtf*[^T9Tl 

>rr*fT9«i ^1 >iT^Tt9i to 

i 

^553? ilfc^?r ^TPfTOC^ 31TC^^ ^Tf^VT^I ^Rl I 

sftsi >f3rR ^|c»i c^i-c^t^ ^Ri w I RtfnsrN 

c^-c^R ^T^l Jm tot 

^^ ?tc5r c^f-c^R^ ^tfwiTc^ 

^51 's«t ^ir I ‘li.m 's. fsif^ >isf9 ^n «(f^Tr? 

'5T’fC“R ^n ^1Z^, '®t^l ^Ic’l f^C<^ n. »i1. 3. I f^ ?fw 

®T«rRcn ’f'tj ^fl?[i ^ i r nt® 'st’T 

^ri c^t ^T'S i 

c*R ^Bpff5 (2tf^ ^TPmt^l ^f5?r ^1. s. i 

P Q iitf5 5Tf^ I ^^R1 x-^'^ «ispTtr^ 

v£l^^ Q-j\^ -sifsil P-^^ TO ^cn**?! I 

Qh?? P To '^’t I '«T’fr*R“P ; P-C^ 

JR TO '®N I W?(, ^’fc*f?==5 ; '5(T^R R<^ S 

^Ri«R^?ri Tf, ^T’t^psi^c, ’5 jrr5-c^ t to 

I <Am 'ST’RS! d, C^R si1 I 

'ii^c«l, P '9 

Q-AK ’T >i1. 'S.-=i? >6 P-i£9 
’I. ’Tt IJ, = 5 'Q P-v£l^ ’I. ® « r 

'« S-viRT 3^1 'S. I T TO S 


")J(“ 

■p\ P (b 
)bR\ 


If 


fsi^ 


/. r*t % m.«. I 



’t. ’Tl. ^ 
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1. + ;c®+8%®+21x4-18-03^ »l1. 

^1 [ C. U. 1943 1 


Jc*+4jt:® + 5.1J+2\jc^ + Sjc^+21;i£:+18/1 
fx^ + 4x^ + 2 * 

4 I 4x® + 16%:+16 



x^+ '4;c+ 4U® + 4%2+5^+2 /a: 

}x^ + 4x^+4x \ 

x+2 



2x-f4 

2x+4 


’f.’ll. '®. = a;+2 


4x^ + l6x+l6-c^ 

4 ^1 'ST’f fift^ ;c® + 4i+4 

I ] 

(2) ’f. >ii. '9. Wv ?rTf^3iT®!tc^ 

>1^®! ^«,nT5?^ ^tf5?r ’f. ■511. IS. 

• 

5lf^ ’T. 5i1. ^f. >11. '© I 

/' 

^T^'Q ^1 (Tf, «2iff^ ?rf% ^|f6?r ^ic^fj 5jt*ft^«i 

v£|5(^{ C^t^? C^U '5t^^ 5!l '®«1 ^1 5pf^t9f 

5fi. '15 c^T=[ 5i11 


^«Ft5?[«12. 12^?*-14a^+2a 16a4+2Cb2-12a-i£|!r ®r. 5i1.u. 

I 

*2a I 12a‘-14a"+2a 4fl I 16a* +20a?-12a 

6a*- 7a= + l ' 4a»+ 5a -3 
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6fl*-7a®+l v£i^^ 4a»+5a-3-i|^ ^lC«a 'sigi 

6a®—7a® + l 
_x2 

4a®+5a-3\r2a3-14a2+2/3 
/12a®+15a -9\ 

-1 I -14aa-15a+ll 
14a2 + 15a-n 

4a® + 5a-3 
x7 

14a2 + 15a-ll\2 a® + 35a -21 /2a 
)28'» + 30a2-22a\ 

-30a*-' + 57a -21 

_ 

-2l0a2+399a-i47/-15 
-2l0a2+225a + 165\ 

3124 624a-312 

2a - l\14a2 + 15a - ll/7a+11 
/14a2- 7a \ 

22a-11 
22a- 11 

’f. ^1. 'S. = 2a(2a -1) 

4a ^ (6a®-7a* + l) ^£l^* 

(4a® + 5a-3H? ’t. >l1. S. ftSTKf I 2a ym\ 4a 

>ri. 2a 'ifiti ^r. >fi. s. (2a-i)-c’?'®*i’fRf 

«rif5 TTRf ’f-.^Tl. '®. nt'S^I 2a(2a-l) ] 

(3) III. ? 

A B ’^fB ^TRi I, m,p,q MftfB ^ ^ 
(Iq-mpy^^ /A + mB '« pA+^B-^ir n. i*- 

A 'Q ’I. ^.'«. I 

0 

TO A J3-^?r ’T. '®. = Hv£i^^ pA+(?fl ^ ZA + mB-i5^ 

If.’fl. tl.^H'. stsit-l H = H'. 



’f. ’ll.'®. ’ll.'®. 
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H A vii^^ 1. >i1. ©. ??, A SiZ’m^ ’rt*(‘hr«l 

» 

H-4^ ’ir*!! ^S(tz^ I 

A B-v£|^ /A +»nB-4? 51:5(7 'STfCf, 

pA+f^B-^TT 5n:*(?8 «rr:^ i 

« 

.*. ZA+mB pA+qB-^< H; 

pA-¥qB /A+mfl-»il7( >(1.'® -H'. 

H -= H\ H'-^7[ vii^fB ?s«t5(t5[^ H, 'Si<^ H' H 

pA + i^B ZA + mB-^i( ’f. >i1 S=H'; 

2(:^J^f5 S®t%^ f?(/A+mB)-m(pAH-flBH^ 

l(pA+qB)~ p{lA + mB)-^^ W'S I H' ftR vil^ 

’Tr5(T?r‘i I 

1%5 q{lA + mB)-m{pA + qB) = {ql—mp)A v£i^^ 

(p A+ qB\ —p(/A + mB)=(/<? — mp^B 

f^, Iq-mp-^^ 0 5|T? I 

.*. (lq-mp)A {lq-mp)B-^^ ’f. >f1. 'Q.=A ^ B-^i^r if. ff\. % 

=H. 

.*. ^?[, H'-H, H, 'sis^T'i. H H' 

5rr:i(^ i 

Ri, vfi^t ^tR H\ y£i^f ?rfR H '®i:n^ s 

♦rrr< 5?11 h « H'. 

3- ■-i!;®-^--ic- 3 vil^^ 2 ac*-5a;* + a;® + 5a;-S-' il^r 

% >I1. "S. I 

5i:5r A— 2a:* —a;*-AC® —a;-3 
B«2a:* —Sac* + a;® + 5a:—3 

.*• A-B=»(2a:* —a;*--a;® — If—3)—(2 x*-5a:*+ac® + 5a:-3) 

, ss4ac*-2a;®-6a; 

=* 2x(2a:» - a: - 3) - 2x(2x - 3)(a;+1 
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A-¥B—{2x^-x^ -x®--x-3)+(2^*“5a;®+a;®+5^-7 3)' 
"‘4x^ — 6x^’^4x — 6 
^2x^(2x-3)+2i2x-3) 

M2x-3){2x^-{‘2) 

^2{2x-3tx^ +1)- 2{2x-3){x-irl){x^ -*+l) 

fvnRt5prrc^ 

.*. ’f. 'S.=(2;c-3)(A:+l)*2%®-jt;-3 

(4) ^ % 5FI1. S ‘ 

C?f, ;<• ’t. >11. '®. F 

?^C5I a: F-^?r I 

/. ;c v£)?T^ y-i^ C?f c^5? >rr5Cp!:e| F-vl!^ I 

vfl^, £ ‘i|^f5 ^€1? ?Tf^ X, y 

F vii^^ z-^ >it*n^®l 1 

.'. F ’ll. ^3., .‘:c, ,V ’ll. I 

^Z^ F z-i£!?r ’f. >11. 'S. » H. 

.*. H-t a:, y z-v£if f^(:<^ If. ’ll.'®. I 

’ll. ^ .I2t'itl>l 

’f. ’ll. '©. ’ll '®. 'Q ’I. ’ll. '©. 

f51<?f I ’ll. ?’ff>il f5[C<^ ’ll. •‘9. I 

«ITRc® 1 Rsfg ?iTf»l^ «}t^ ’f ’ll. '®. 

’ll.■R*^ I 

I 

^tRi <^itRi% ^5i’i^ i^z^ 5!i I 

4, 6m*-"23m®+29m-12, lDm"’--19m®+9 

15w®—26m®—m+12-if)^ 9f. ’ll. 15. R<^ I 

10m®—19m®+ 9 
_ x3 

6m®-23m® + 29m-12\30m®- 57m®+27 (t 

;30m* - 115m®+145m - 60l 

29 I 58m®-145m+87 
2m® —5m+3 



’f. »11. 15. TS\ >11. ®. 


41' 


2m2 - 5m+3\6m ’ - 23m *+29m - l2/3m - 4 
/6m ^ — 15m^ + 9m * 

~ 8m^+20m-12 
— 8m^ + 20r^—12 

TffH? ’f. >11 15 =2m2 -5m + 3 

15m»-26m2-m+12 
_ x2 

2m® -5m+3\30m® — 52m® -2m+24/15m+23 
/30m^ — 75w^+ 45m * 

23m®—47 m+ 24 

X 2 

46m®- 9-lm+48 
46m2-115m^9 

21 I 21m _-21 

m — l\2m® — 5m + 3/2m —3 
;2m®-2m \ 

' —3m+3 
— 3m+3 

>11.•= m -1 


(2i»i^rW 16 

^ >11. 'a m ; 

1. A;3 + 4A;® + 4Ar+3 ;c« + 8a®+2U+18 [ C. U, 1943] 

2. x'^+6x^ + llx-^6 x'^-{-8x'^ + 19x+12 [ G. U. 1948 ] 

3. 2;c3-3^®-17j»:-12 -18a:- 8 fC. U. 1937] 

4. 2a;®+3»:® + 2;ic —2 — 2,r^ + 2;i[; —1 

5. — 2j:‘^y — 2 :c®3;® — 3 ^: 3 ;^ 3A:'’3;+2A;®3;®+2;jf3>^— 

6. 2%* — X® -9:c® + 13j:—5 7a:® -19a:® + 17aj -5 

7. 2A;^-6A:+40ai-4a5A:'^-9A:S + 192 ' [ C. U. 1939 ] 

8|| 3a:^+15a:* + 5a:® + 10jc+2 2a:*+9a:® + 14a:+3 

9. 3a:* + 20a:® — 3a:®+6a;+ 1 a:*+7a:® — a:®— 14a: — 2 

10. 2m*+3m®n—9m®n® 6m*n—17m®n® + 14m®n®—3mn* 

11. a:® —a:® — 4jjc—2 a:®+3x*—a;® —7a:®-5a:—1 
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12. x^ + llx-12 x^ + Vx^+54 [D. B.^194 

13. 2%»-1^2-9 Vila's 4x^ + llx* + Sl [D. B. 193 

14. a;®—9a;®+26;«;-24, — 10a:2+31j»;-30 

x^-lix^+^Sx-'i 

15. 4A:®-28;«r2 + 39.r+27, 6r®-47;«:2+96 a:-27 *-W 

12a;’-52jc2-|11a; + 

16 . x^ - x^ + 6 x — 9 ^ x^ - 2 x^— 5 x^— 6 x +9 t 

x^+x*-4x'^4-2x^+6x-' 

17. 12a^-8a»~37a2 + 7i2 + 6, a^+a^-39a2+21a + 90‘il^- 

a*+2a^-25a2-26a + 12 

*#18. x^+px+q x^-}-p’x-\-q'-^^ ’t. ’ll ®. ’ffw x+a 

, (Srsjf*! fp - p )a = c/- 4 ' [C. U. 194] 


D. wfJ^CHNO^ c?f. ”5=fj, \55, 

(1) 91. 9I1. '®. S 

’T’fsr ^Tfni:^ ^«R'8 Tf 

■sn, 5T. ’ll. ®. ^1 5 ^ 1 

'SiU{ ’P^, a b ^1. >l1. *5 =H vit? 

«T. 511. '®. = L 

TO a = A:H b = vH ( v a b ’t. >11. t 

H ^ 1 ) 

a ’f, ’ll. 3. H x- v-'il? 51W ^ 5115(1; 

3rrt i 


xH s\ t^-\.'^. = xvH 

L « r iLT xH.yH ah a 

a 9f. 5j1. L — XyH « —JT - = rr = rr > 


% ’ll. '©. «i«r» 

^ftrtnr ’f. ’ll. is. f^<if n •, c^r-crr^ ^ ’f ’ll. 



’f. >l1.91. >fl. '9. 43 

TW* 'sT’f 9«i ^ i 

^rrpf ^r. 3 ti. 9. i 

1. 9f. JTl. 9. ^ : x^-2x+1 x^-^2x^ -1 

a;3-2x+l’ix3+2^»-l/l 

/;t:®-2A; +1\ 

2 L2^±2^ 2 

;c—“2;ic+l /^“l 

)x^ + x^- X \ 

-r2_ jc+l 
-JC®- x + 1 

TTf^ n. ’ll. 9. - ;«;2 +a;- 1 

/. 9f, TTj. = (:»;*+2^2-1) 

jc’^+a: -1 

-={x'-lYx^+2x^-1) 

[ 4i®rr^ ^ c^t^r, ?rrf^ ’f. >ri. 9. x »ii. 9. 

= ’T«.^ 9«t?9f ; 5Ff?fe|, ^ L X H = a& ] 

(2) ^ 51. » 11 .'®. 1^45 s 

a, b c Tff^ 91. >11.9. i 

>rw a Mu 91. >n. 9.*M •, ^TCS\ a b-vi|^ >lt*ft^*l 

.*. a, b ?tPt c-A^ <2lC’®T^fi» M A^^ 9[. t^, 

^5,*rTJf’p I 

/. a, b A^^ c-vil^ 9[. ifi. 'S. M A^\ c-4^9 9f. >rl. 9.1 

^ 91. ^1.'®. fjfef?f %<?i Sim: c^-om 

<lf 

9? ?pf^c^ ^ I 2ff^ 9 t. >ri. 9. 

9[. 7\l ^ ^ 1 

/ 

«tTfTO f^=Tf5 9f. jfi. ^Tpif5?r 9 t. >rl. 9. 

3^5 9 w: ^sr>f?r ^us ^ I 
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2. s 

8a3+8a2 + 4a+l, H-4a + 4a2-]6a^ ^^a + 2a-8a3-l a* 
A-8fl'* + 8a2+4fl + l B=l+4a+4ti?-16a^ 

/. A - B=(8a3+8^2 + 4a +1) - (1+4a+4a2 - 16a*) " 

= 16a* + aa3+4a2==4a2(4^ +2t7+l) 

^1. ^.-f6 A-B-vil^ >!t«Bel ; f%l A - B'vfl^ ^jp 

a- UQ^?, 4a2 + 2a +1 I 

a2 Trr^rf^*! nrc^ iii; .-. 40®+2a+1 !■ 

A«=C4a2 + 2a+l) + (8a3 + 4a2+2a) 

= (4a2+2a + l) + 2a(4a2 + 2a + l) = (l + 2a)(4a2 + 2a+l> 

B = (4a2 4- 2a +1) - (8a^ 4- 4a2 +2a) - (16a* + 8a3 + 4a2) 

-(4a2 + 2a + l)(l+2a- a^). 

.*. ®T. '®. 

- (4a2 + 2a + l)(2a + l)(l + 2a - 4a^) 

- (2a +1) - 8a'^(2a-f i) 

= (2a +1 )a - 8a») = (2a+1)( 1 - 2a)(l+2a+4a®) 

5T. >11. 'S =(2a+l)(4a®+2a4-l)(l-2a)(l + 2a-4a2) 

a!|»(ait9i1 17 

3r. >11.'®. ; 

1. a®-7a —36 a^ - 13a—12 

2. 2x3-5;c-39iil^^ x*-2U-]S [ A. U. 1904 1 

3 . x^+2x^ -x-2 2x* -x^— 9x^+4x+4 

4. a* - 2a^ - 3a® +8a - 4 a* - 5a® 4-20a -16 

5 4j;4_3y2_|_| 4^4_l_4y"-^ j,2 — 1 [B. u. 1903] 

6. ;ic® —5 a;®4-a:® + 4a:- 4 vi)7(? a:*4-jc^ —6%®-4;«:+8 

7. a®+5a+6, a2+6a+8 aM4a®+4a+3 [C. U. 1934] 

8. 8x^ + 27, 16Ar*+26A;®+81 6.«2-5;c-6 [P.€T. 1928] 

9 . 8x^ -12x^ + 6x + l, 8x^ -4x^ — 2x+l *£i^^2x^+5x-’3 

,*10. x'Q y ^f5 ’t. >11 ■«. /i % >11. ?*, fe4 

smt*! *?c>r, [P. U.} 





( Easy Fractions ) 

A. C^t^t ^ 

cTT’t ^1 »?rr*nr=?p 

rV<\^^ ^trt^c'n 1 nc?r, ^!5cn stm 

>i?i!&c^ Tl ^Ts(T?r«i 

'«tinc»t?f s 

CTT’t^S 4^+1^^ 

__ 4x: , 2{2x — l) 

(2,t: + l)(2A;-l) '^(2x+l){2x-l) 

_ 4x+4;c —2 
(^+l)(2:c-l) 

_ 8x-2 _2(4x-l) 

4^2_i' 4;c2_x 

■««t<c«Bi ftmft! 

_ a:(;>;- iA-y(%+y) 

% (v+y/'^U-y) 

Bs ^y ~ ^y ~ y ^ e_ x^~~^xy—y^ 

( y ' 4 ‘ v \^( y —(i:4“ jC •“ V^ 





tofif I 

^ 1,1. 2a 

3. «+4+a-6+a»-i= 




a‘ — b‘ 

<2 —fc+a+6+2a_ 4a 


a^-b^ 


a^-b^ 


ilft^?|*14. i. + 2 ” 2 

m+n m-* -n- m-^-n** 




(m —n)+n m 

m'^ — n^ m® + n® 


m _ m 
, m^ — n^ m^+n® 

^ mfm^' ^ + n^ ) — m(m'‘* - n®) _ 2 mn“ 

(w“ — +n“) — n* 

[ c^tai 

>its(T m ^%\\*\% c^it^ ’-^1 


®ftlHT«| 5. 


^■yb)'^-- c^ ,{b — c)^ — a^ ,(c — a)^ — b^ 
a®—(ft+c)® fc‘‘^-(c + a)® c"^-(a + h)'^ 

[W. B. S. B. 1954 ] 


- ( ^-b'^c){a - h - c},{b- c+aXb -c-a) 
(a + b-hcXa — b — c) {b+c+a)ih—c — a) 

4 .( c —<^ 4-b)(c ya - b'> 
(c+a+bXc-a-b) 

_^a — b-hc, b-c+a ,c — a+b 
a+6+c a+fc+c a+b+c 


^a-b+c+b - c + a+c-a+b_a+b+c ^ 
fl+6+c a+b^c 

['iptrc^T «w#® ®?rfwf9ic’? wsf ^r^-m nRi^ 

*rr5 (?rfcinr ^ ^ i ] 
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^ ___ , 13,13 

6. -“ 0 —.-+ T —5 - 

m—n Bm+n m+n 3w —n 

^tf^5lT^1 = (-- + -~~)-L .-+0 

\m-n m + ni \3m+n 3m—nf 

_m + r»4 -m —n_9m —3n4‘9m + 3n 
m^—n^ 9m‘'*--n^ 

_ _ 2m_18m 

m^-n^ 9m®—n® 

^ 2m(9 m®—n®) — 18m (m® - n®) 

(m ® — n® )(9m ® — « ® j 

^ 18m^ — 2mn® — 18 m^+18m n® 

(m® — n®)(9m® — n®) 

^ 16mn®_ 

(m®-n®)(9m® —n®) ^ 

[ 

iTtC^ I ] 


w ___ ^ 1 . 1 , 2 ;»; . 4a;3 8a:^ 

7. 51^®!^: , +-+ '^ 7 - 2 + 4. 4 ■”-5 -A 

x + .v x—y x^ + y^ x^+y^ jc® —y®' 

^tr-ww - 


iX+y 

_x — y + x+y, 2x 

A ' A *1 


4x^ 




;c®“-y® 


A;®+y® x^ + y^ x^ — y^ 
4x^ 8a;^ 


.1 2x , 2x \,___ 

\jc®—y2 ^2 ^^2/ ^4 ^^4 jpR_y8 

: 2x^+2xy^ + 2x^ ~2xy^ _^ 4x^ _ 

y* ^* + 3 ;* ^®-y 

l;c^ —y* x^ + y*f x^—y^ 

4x'^ +4jc®y*+ 4 jc^ — 4A:®y^ __ Sx"^ 


x^-y^ 



^8 




8x'^ 


—8x'’ 


x^ — y** 


x^ — y® 


= 0 . 


[ ^?rfvCi?r >!^1^ 

CTT’t ^Tcw I ^?rr••^ifB m 

-wi I vii^^Tc^ ^ff^ic^ ntc^ I 


«tft^1 18 


1 h-c . C’-a .a-h 

be ca ah 
^ a^-^ac a-c 

•3« “ rt « 1^ 


__ 2c 

a^c—c^ ' c(a + c) a'^-c' 

- 2Ai:_a+2:c , Sax 

a + 2x a-*2;c a‘-* + 4A:2 


2 . 

4. 


i_+ 1 +.A, 

A:-f-3 x — 3 9 — x‘ 


.v* + y' 


x^ — y* 


x^ — jcy+y * x^ + ;cy + y® 


6. 


a;2-l a;® + a;-2 .r2+3%4-2 


7 . 


8 . 


;c® —8;«; + 15 ;c®~4a: + 3 —6.ti; + 5 

a‘^-(b —c)2 b^- {c- a )® c® -(g- 

(c+a)®-ft®'*”(a+fe)®-c® (6+c)®“a 


9 9^®-^y-^)® y®-(z-_3^)s z^-.{Zx-y)^ 

(3;c+r)®-y®'^(3.r4-yr‘'-z® + (y+7)2-9x2 LD. U. 1924J 


10 . 


11 . 


12 . 


3 


(1 + a;)(x4-4) + (41:a;')U+5) (5 + ^)(a:+1) ^ 


c-a 


(3 + fc 


fl® - (fe-cT* "^6® - (c - a)® c® - (a - 6 >® 
aHb — c) , b^((-a) c^(a — b) 


(& + a)(<s*fc)"^ (c + fe)(& + ii)'*"(a-fc.Kc + fe) 




13 ...L .-l_4._l^-4. 

x-y^x+y^x^ + y^^x^^y^ 

Sx'^ 


14. 


2x 


4*® 


x+a *®+a® x*+a* **—a' 


[D. B.1926] 
[C. U. 1947] 
[ G. Ua951 ] 
[C. U. 1943] 
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15. 



_± 

a + b 


. 2a® 

ai>-6® a®-fe« 


, , _ {x-y)^-^{y-z)^+{z-x)^ _ 

(x - y)(y—2) + O' “ 2)0 - %)+(z - x)0 - 3;) 

17 ^ 2.2.2 . (fe -c)®+ (c-a)® +(a-6)® 

b—c c — a a—b {b — c)(c — a){a—b) 


18. 


1-x 


I 


19.\ 


20 . 


21 . 


80+1) 80-1) 40®+ 1) 
30-4) j 


5x — 3 , x-^15 

.+ 


at® —5j«:+6 ;ic® —2 %— 3 x'^—x^2 


m 


¥ 


Sm 


16m 


1+m , 4m __ 

1 —m r+m® ]+m'l+m* 1 —m® 

1.1 1 


3(a-3)^(a-2)(a - 4) (a-2)(a-3)(a-4) 


22 . 


_ x—y 

(a + z:)(a+v) 


+ y ~^ 

(a+y)(a + z) 


z — x * 
(a+z)(a+A:) 


[ A. U. 1951 ] 




«tlKC*f?r ^«fiT t 

va ^?r?r cm »fTsrr?i‘t ’Jitf^csr '®r^1 ^ 

♦fc?r 'Q server 'stc^ Trf|?r ^ i ^ 

t^?n ^ ^®f9r?r m\ 

^ I 


^wm*i 1- 


ij«l w: 


1 + x ^ l - x ^ _ A _ 

(1-a;)® 1—jc* i+jc+^f, 


'= 9 TPmij|i 


1 + j:® (j - JtXA+ * + x^) 


(l-x)® (l+x^){l-¥x){l-x) 1+x+x 


2 


1 

(l + zXl -«)* 

4 
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W^-f fr?1 ^■*f ^^C«T4i«{^lfBc?f c>^t^fg?r ^sralW^ (Reciprocal) 
fW '««! ^ I 




-a —30_i_ o?—25 
a®+a—12 * (a+4)® 


<iipi»(i*ll' 


Q® g - 30 ^ (o+4)® 
a®+g“-i2 g® —25 


_^ (g —6yg+5) ^ (g4'4)® 

(g + 4)(g-3) (g+5Xg-5) 

_ (g — 6)fg+4) _ g ®—2g—24 
5^(g-5) g*-8g+15 






4g + 16 ^ g^ --64 ^ 4g® —12g-16 

g®-f4g+16 4g®-64* g* + g 


Trf%f^= 


4g-H6 
g®+4g + ]6 


g^ - 64 
4g®-64 


g®+g 

4g® — 12g -16 


4(g4-4) „(g®-4)(g®+4g4 l6)^ g(g+l) 

g® + 4g+16 " 4(g-f4)(g-4) " 4(g-4)(g+l) 


g_ 

4(g — 4) 


4. >[3^ S 


_:. / g+fe ^ g —fe \ g®-f & * 
'g —& g+fc' * 'g —fc g+!>* gb 




g4’b_g~b_ (g+b)®-(g—b)® 
~'a-b a-^h a^ — h^ 


Aah 



b® 





/. Tff^psrW 


4gb .2(g®+b')^g®+b® 
g*-b*" a®-b® gb 



^«fi( 'Q W 
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_ 4ab ^ + 

a^-b^ 2{a^+b^) ab “ 

[ TTfi’iTsiTfSc^ mm ^\zn 

c»i^ wi I «it® ^Tfn®f^ »nr®r 

^ #«tt5 I 'si^ I ] 

Sirti^«l5. 

I ( x^+y^ _ ?.L*! 1 ^\ jl /''^+> _ ^~~v \-«- 11 ^.+.^^ - 1 \ 

—3;^ .r*+j;®/ \j;->' x + yl ' + J 

^ fU-f y>^-Ag^-y*^ 
•I a: 2+3;2 j 

_ 4 x^y ^ 4 xy _j_ 2x3; ^ 

* x‘‘^-y^ * Ac'-^ + y® 

n X =3 1 

_ y* 4;i;y 2 a:3' ^ 

^^•1 6. : 

*’+'^(62 +,.2 _a2)+£^(c»+a« - b<‘)+-^la<‘ + b‘- c»> 

.(l+l)(i,2+,« _a2)+(M) c^+a-* - b‘H (l+l) 

(a»+6»-c*) 

^ -l({,2+ca -a*)+|(6*+c®-a*) +^£* + 0 ’ - !>') 

+l(c2+a»-6»J+J(a'+fr»-c*)+^(a®+4>-c») 
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= l:((,s + c8 -a" +c*+a‘-!.»)+j(i>*+c’ -«» . 

c 

+oS+f)®-c=)+V*+a®-ij*+i»*+f>’‘-c*) 

a 

-'-x 2 c® + 7X2b® + ^ x2a® = 2(a+6+c) 

c 0 a 


«Wart5ri 19 J 

w ^; 

, a^ + ab_^ab(a^j^^ « ^ a-b 

1* a+b * (a+fe)® o** + &®-2<z6 a^-\rab 

a a^-b^ ^ a^-ab- {-b^^ta-b\^ 

a® + b*, a® + ab + fc® ' '«+&/ 

. x+lv ^x^+ 2x + l 

4- jc-"i^i4-j3x2 + 36 * .«=^-%-6 

(ffl--^)3 ^ + 8m^n-9mr»^ ^w* + m®n® + n* 

nr~^ ’ m + n ' m^-n^ 

a*-b^ ^a*-}-a^b^ + b^ 

^ a^-b^ 

?6p+13 3 p^ - 7p+4 4p g4p- 3 

'■ 3p2 —p-4 2p®-?p+5’ p=*-“l 

„ — V® ^ (jc ~ y)® V 

■^‘ b® * (a -- b)® (x + j) (a - b) 




x=* + R a;® + 5C 


x^+x — 2 ^ 

;*4-4x®+16 " x^ + 2x-\-\ 

10. 



11. 

/ m — n' 
\ l-»nn 

' * 1 i — mn J 

12 

(<j:+cXb+c)_ 

• c \ 

a-b 

• 'a'-tj a-w 
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1*1 (a+h,a'^ + b^\^l a-h a^-b^\ 
'’■* \a — h a^ — bV ’ 'a + b a^ + b^l 

^A l^'^b_a-'b\_j^ I I _1 \ 

\a — b a + bi ^a-b a-^h^ 

1 ,a-x\^x,(^ x(a-x)\ 

x^-¥\_i_ix*‘-x^-\-\j_x-¥\\ 

‘ \x* + x^ + i * x-V 

x<‘-y^ / 


[C. U. 1948 (SuppL)] 
[A. U. 1932]! 


18. L+3™"±n!)( 

\ m-"n /' m + n ' wi 


w®+n® 


, 6+lT_>+,)+‘^±“-fc(c+a)+?toa+f.). 


20 . 


c. '®TC'SPf 

>!5iT*rf?r 

1 

1. '5l^T«i : 

a , b _ c _3 111 

ax+x^ ' bx-^x^ cx+x^ x %+a x-^b ac+c 

[B. U. 1920] 

^ J+ — _ ^ 

‘x'^bx'¥x^ x'^cx+x^"’ x'^x 

r ^ — ^-|-_— 1^- __£___. — 1-j-^ 

xia-^x) X x{b+x) X x(c+*) x x 
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a-a-x b-b-x c-c--x 3 
x{a+x) xib-^x) xic+x)"^ X 


=1+ 


— x 


— X 


x"^ x(a-¥ x)"^ xQ)-^ x)"^ x(c+x) 

3_ 1 _ 1 _ 1 

x a-hx b+x c+x 


— X 


() 


2. afc+&c+c<a-=0 sisrt*! 


1 


I 


a® -?7C~fc®—c«^c®-flb 


0 


rw. B. S. B, 1»4,1955] 


^4, 


aft + bc+cassO .*. a&4-fec«=—ca 

ftc+ca= —at 
ca+ab^ — be 


'ssm, 

._ 1 _+_ I _. -i. . 

a^+ca+at^t^+at+tc^c^ + tc+ca 
=^(fl4rfc4.c)+fo(^+i^^ 


tc+cg+-at _ 0 

abc{a+b+c)~'a bc{a 4* t + c) 


0 ( 2Wf^^) 


3. 

a 

a^ — bc 


a+t+c-0 
b e f. 

"^t® — ca'^c®—a5 


a+fe+c—0 
a=» -b-e 
a*'" —ab — ac 


a+b+e=0 
Tl, t “= -c-a 
.*. b^ — -bc-ab 


a+t+c-O 
5T1, c^-a-b 
c® » -ac—bc 




— ab — ae—be^ —bc — ab — ea^—ac — he — ah 




a+t+c 

-1. ~i- ■ 


«0(«r*rf%) I 
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4. a®“Z>y+cz, 6^s*cz+aA: •sWI 

—^^4 -—-~ 4- -- ■ ■ =1 

’ jc+a^y+fc^2+c 

<2f3|Tf«toT? 


x.a y.b z.c 
'(x-\-a)a (y^h)b'^(z+c)c 




’ax+a^~bv+h^^ cz+c^ 


ax 


ax by C 2 

+ by-{-cz'^ by+cz-\-ax'^ cz-\-ax+by 


ax + b y+cz 
ax+by 4-C2 


1 ( ) I 


5. a+2b+3c = 0 flcai, 


2c _ a _2 
a+c b-hc 

V aH-2b4-3c=0 *, .’• a+c® “2b—2c“ —2(b+c) 


2c a 


-c-a 


“(a+c) 


— 2(b+c) b+c b+r~b+c b4"C 


-|“2(b+c)} 
b + c 


2 () 


X Gt 

x>-k~a>- k [W.B.S.B. 1954 (Spl.)] 

X G ^ 
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% 






f 



25-a+6+c^C9f, sW*!^, 

1 1 1_ 1 _ofcr_ 

s—a'^s — b*s-‘C 5”’s(5 —aX^ —fc)(-y—c) 




5—fe+5—g 
(j-a)(5-fc) 


+ 


S — S + C 
5(5 — c) 


(j - g)(5 ~ by 5(5 - c) 


g+fc+c—g — b 
(5-gX5~b) 


+ 


5 ( 5 -c) ( 5 —g)(5 —b)~5(5 —c) 


1-- _L ^ - c)+(s- gX^—b )1 

,(j—g)(5 —b)”'.s(5-c)j s{s—a){s—b){s~c) I 

\ s^ — cs-{-— as — bs-^ab \ ^ f 25*—-sfg+b + c^+gfe ^ 
i s(s — a){s—b){s — c) i 5(5-gX5 —bX5--c) 1 


f 25^-25^+ab \ _ abc 

\s{s — g)(5-- b)(s - c)l j(s — a){s—b){s — c) 


() I 


8. x+y~2z «m«i 

_ ^ +— *1 C W. B. S. B. 1953} 

X — z z 


fifsrrfw^ = ■— 


X z 


x—z y—z x—z z—x 

X z x — z 


x—z x—z x—z 


1 >4 


9- 


g®-bc , , c®—gb . 

"It *« . ' A ■ » ** X 


a® + fec fe^ + ca c^+ab 
a* . b^ , c" 
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• a^-bc . ^ h^-ca - c^-ah - « - 

Js+ii+l+iii+ia+l+cT+Jfc+l = 3+1 


>i _ 2a®_ , 


2&2 2cS 

r -i . , =: 4 


5T1 


a^ + bc b^-^ca c®+afc 

3 ^2 ^2 


-2(^ 


c® \ 

4-?»c^ 6* + ca"^c® 4-a6' ^ 


+ 




3 


fe® 


'O’ I u ^ 

® + fcc fc®+c <2 c®+afc ^ 


( «l?ltf^ ) I 


a o c 


% 


7?a + 6 + c>=0-, ^1 a = h = c 

b+c _c + a 
a b' ’ " 

a+fo+c_a+fc+c 
a 


[C. U. 1931] 


tts+i.<=+‘>+i 

a b 

j a+i[» + c a+fc+c « 

j ““ T* •“ U 


b ~ a h 

(«+^+^)(--^)=o 

^15 rrfn^ o ^rf% o 

.*. a+fe-|-c=0, 

a 0 


’(t, Tl, b-a=0 


c+a_a-\-b . c+a . , 

~b —r ‘ •• “r+^ 


.*. <2 " ?) 

0*4 ?> 


41 




a-\-b +c __ a+b-^ c 
b c 

a+6+c a+6+c 


■0 


(a+6+c)(^-i)-0 
^ Tf% U‘t*R 0 »flTpf5 Tffn 'SR’SI^ 0 f 
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/. a + b+c ^0, 

0 c 

A fi+fc+c-0, a-fc = c («Wf^) 

11. x^~r (SfsiM ^?r, 

(2 + £> 

'?:±^+^^±^=2 [W. B. S. B. 19531 

X C/CL X — cb 


*•' ’ •** x(a + b)=4ah 

<2fTrf*h5c^j^ 

^x-h2a , , x^rZb -i ^ry 
x-2a ^^x-2b 

, X’4’2a—x-^2a ,x+2h — x+2bi2 

x — 2a x — 2b 

.. ■*« + « +2 

x — 2a x — 2b 

^ 4a(x““2b)+ ibix—2a) ,2 

(x-2a){x — 2b) 

Aax — Bab+4hx - Sab , n 
(x-2a)(x-‘2b) 

» ^x(a+b) -16ab , „ 

(x-2a}(x-‘2b) 

A.iab — lBab 
(x-~2a)(x-2b) 

■e^-2^^2F)+2-2 





a+b 


2^*_ 

a-hh 


<«+&)a® — 6’’(£i®-“a6+2?2 

a^-^a^b 
— a^b — £i&® 


ab® - b» 
ab®+63 

-2b® 


•• —xr"a’ -«&+!>’ - ^1*. ( «Wfl») 
<2+0 a+b 


«ttW*rl 20 


«W«I ^: 


1. (-^+^+^^)(a'+€+?)-=i+(^'+-i(^+^)(^+??) 

\y z x'>x y z’ 'r x'^x y''y z' 

2 (_L+-i_+ ’ \*=-l + --1—+ .-J: 

*a—b b —c^c —oi' (<2-b)® (b-c)? (c —< 


3. -?-+--2-+-.?-+, 


jcyz 


y-z Z-* x~y (y—zXz-x)(x-y) 

= (l+ - -)(l + —)(l+-^-) 

\ y—z” z — xf\ x—yf 

4. bc+ca+ab - 0 -slTr^l 

® [W.B.S.B. 1954 (SpD: 


(ii) 




a^~-hc b* — c<i c® — ah 

S. bc+ca+ab-»<jbc 

b+c , c+g . g+b 
bc(a - 1) ca(b— 1) ab(c — 1) 

'6. xy+yz+zx^l 

_±.. + -Atyl. - + . _ 93 

(x^Mx-^z)(y^z){y^x) (z+^Xz+y) 

7? a®-b+c, b®-c+a c®«a + b -smt*! ^?r, 

J: + 1 + 1-1 

a+i S+i c+4 


[G. U. 1955 


[C. U. 1942,1949] 
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8. a + 6+c == 0 

1 . I 


6® + c^-a® c®+a^-fe® a®+?>® —c® 

1 . 


1 + ‘ 


=0 


(0 

2a»+6c • 2i»+ca ' 2c* + ai 

0») ^$F^+3(a+I+'c)““ 

9. x+y==2zi^y ..’^—4- ^ «2 

jc — z y - 2 

10. fl+} = 1 ii.’?; - 1 ^Ic^r, fiimi 

0 c 


11 . 


(i) c+“='l, (ii) abc+l=0 

a 

*ri +—L“ = it ^i,a^ + b^’= 2c® 

o+c c-rfl a+o 


12. a+i>+c = 0?^, 


^2 


fc® 


[ Utkal U. 1952 I 


2a®+be 2b ®+ca 2c^+ab 

a c b d ^ j. a® c b® 

0 d a c ’ b® a* a^ c‘^ 

14. 2j«a+b+c W, 

,.v - a® + b®-c* 2(s-a)(5-b) 

2ab ^ ab 

/••\ <* . b . c , ^ abc 

5-a'^ 5 - b+5 - “ (j - a)(s - b)(5 - c) 

15. A;+3;+z-l?|csi,«m«l^, 

Jg+yg , y+zj; z-fjgy __ 

U+y)(«+zr (y+z)(y +xy (z-¥x){z +3;) 

16. ^z^4.«13rf?T0^ 

c a D 
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17 . [ Pat. U. 1947] 

a®+a&+6® _ __ (x-a)(x-h) ^ 

18. *-^ai.smi’RT. (^_~i)r-l 


19. Tfir^- 


6+c c+a a+fe 
(a+6+c)g+?+^-)-9 




.2(1 , —+ r^+ r-- -1 ^T51 <2^*1 ^?r, 

• i““fl 1 — 0 i —c 


L.JL. 1 .4 

1-0+1-b+l-c 


21 . 


a c 

.T' 


2h 


i^i^y att's c^, 


b+c^a+b c+o 

o+b+c=0» ={^^1 a® + c2 -2b® ^ 

.22. a+b + c = 0 

2a® 26® . 2c® 

i,!!+c2-a»+ca+o«-b--*'''a2+6=-ca"‘' 

P 6®+c®-a® c®+a® -6® a®4*6®-c®„ 

.23. 2J,c ’ ^■■" 2co' ■'“ "^6 

'21'sit‘l (6+c)j:+(c+aj3;+(a + 6)2“a+6+c 

' x^-^-xy-^ry^ x^’\-xy-\ry^ 

,. 4%®+ 4:sc—21 « c 6 

25 ^5, -271^ ■=2^+5-2;,-3 


26. 4Wr5 ^5, 


*-}> 


(*-y)® 

27. •(7+7)(y-rh5)- 


jc® + j;v ’ xy- ) ® jc+y 





[ Simple Equations (Harder) ] 

*31^ ^5rn:®iT5^l ^1 I 

’fTl^^C^ I 

^Tf^, X 'm\^ ^tfn aybfCyd,^-- - 

q, r ®mTfn ^1 I 

3wro«ti^ i ^1(5 ^i:?[ ik 'sf^^fB^r' 

w[c^ 91^ '8 '®«i^9i >,3rf5T i 

^ «2l1^tr^ ?Sr®«|5| ( Cross Multiplication ) ^9)1 I 

^ f "I I 

«Wi: 

jjt ^ 

^1, ^ X w=^ X 6a [ ??r'®% 9f. jn.'«. 6a ^ i»«t 

’*F^?1 ] 

Tl, ad^bc 

(A) 9|rrf*rt5T ^i^*r «f“tTi^?r 

•reTl ^1 ‘‘IK^ I mj m i 

%Wrt?rtl. ’WfftH^: [D. B.1939J; 

x+fl+ c 6 
X+6+C a 

Tl, a(je+a+c)-K^+6+c) ( ^518*f5l ^?l11 

aA:+a*+flc«6x+6* + 6c 

% ax-bx^b^-a^ + bc—ca [ n’ft^ }j 

Tt, x{fl — 6) * {b-^aXb +a)+c(6 - a) «• (6—aXa+6+c)- 
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»nn>i ) 

.*. x^-{a+b+c) 


^««|2. (;c-T)(2x-3)“^^ [D. B. 1941] 

_ 7 ^ _ „al ,H 1 ^® 7 

(«-l)(2x-3) 2;c2-5x+3“^ 

• i T!, 2.7x® -7(2;c® -5 a;+3) [ ] 

' 14;c«*14a:2-35a;+21 

^1, 14x® - 14x2 4- 35 jc = 21 [ ] 

U 35x=2l" ^1, x-ii-i 

.*. x=| 


3. S 4. -M_ = ,„+n 

x~n X — ffi 


^1, 


mx . MX 

--''m+n 

X—M X—m 


mx MX 

-m*=M- 

X—M X—m 




^ 1 . 

mx—wx+mM MX —mM—MX 


X — M ” X — m 


^1, 

mM — mn 


_ 


X— M x-m 


^1, 


WIM ^T’t ] 


1 

H 

«: 

1 

% 

X —m - —x+M 

[ ^Tl ] 

Tl. 

2x«m+M 

[ n'¥m ], 


^1, x» 

1 *rc«r ^ 1 ] 



64 




^1. 

• 14. 
15. 


He. 




21 



n. 

& a 

*^2. 

'S. 

3 2 

-^4. 

3**+4*+19“2**+5a:+8 


1 

CO 

CM 

^6. 

X“a~x+a^ X* - a® 


X - 3 __ 2x 

‘-'B. 

2x—3 4x--y 


x+a_ x+3a 
x+b x+a+b 

no. 


3-5x 3x+23 
x-1 4ji:-2 


X ;c+fl ;c+ 


) 


2a;-11 2(a;-3) 
6jc-15“6U-1) 

4a;+ 3/29-7;c_8x+19 
9 12-5;c“ 18 

1 +. 1 - 1 ■ 1 


12 . 


3x+2 15;c 

1 , 5a:-5_6x- 7 
4 12i+8“9%+6 

10a;+ 17 12JC+2 5^c- 


18 


ll;e-8 


«+a x+fl+fe 

a^x^ _b-~x_c-x I 
bx c b 


cx 


2x - m^ 2x+m _ 2mx +j 2 ® 
n jc+n win 


•^1 >15^ I fifCH m I 

1 . + 

x-1 x-2 x-3 


1 ,_2 _^ 

*-l x—2 x-3 


[ W. B. S. B. 1957,1960 ] 
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x-1 x-3 x-3 x-2 

JC-3—*+l _2x^4-2x+6 
(;c-l)(;c-3) (x-2X*-3) 

“2 2 
(jc —J.)(:<c—3) (i: —2 X;i£: —3) 

^ ^1 '^‘1 J 

X — 1 X — ^ ii 

Tl, \-ac+2 = jc-l 
Ti, -:c-%-“2-i 
Tl, “-2x“-3 ^1, 

.*. f^c<?r x=l4 

C Iffw* 3-C^ «Tf«f91 (]+2^^?1 11 


5 1 12 

2. >W^R : —+^-:^=^5 

5 . 1 ^ 12 

2x — 5 2x+5 4x+5 

^ - J0-+ 2 

2%“5 2x+5 4;c+5 4 a:+5 

^ ' 5 10 _ 2 __J 

2x~5 4x+5 4%+5 2x4-5 




^1, 




20jc +25-20a:+ 50_ 4xJ- 10 - 4^ - 5. 
(2;c-5K4j:+'5)‘ (4x + 5X2;c + 5) 


75 


(2jc-5)l4;e+5) (4 x + 5X2x+5; 

15 _ 1-^ [ 


2^-5 2x+5 

^1, 30x+75-2x-5 
Tl, 30x-2x--75-5 




4x+5 


^1'®*! ^fwt] 

C ^4«r ’ftiii ] 

[ ] 
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Tl, 28 jc«-80 

.*. x-=-2f 

2, 2'8 4; 'Slf^ (Jx4)=li 

(1x4)-2, (10+2) *12; >[^^?r*lfB?r ?f%®l »IT 12-( 

'®tf^ (10+2) 13 

i8vm«t3. 

^+.J_1 _ : 1 

jc+a x+b x+a+c x+b—c 

^ _ 1^_._ 1 .. _ 1 

’ x+a x+a+c x-hb-c x-j-b 

wi x+a-^c — x-a _ x + bj- x -_b+c 
’ ^^jc+a)(A;+a+c) (:v+b—c)(%+b) 

{x + a){x+a^c) {x+b-c){x-\-b) 

« 1 _ .1 _ 

’ {x+a){x-\-a+c) {x+h~c){x + b) 

r c fr3l 

(x + b-c){x+b)^ix+a){x+a + c) [ ®«f5? 

’Tl, x^ + bx-cx+bx + h^’-hp.ssx^-i-nx'^rr.+ax+a'^-^ac 
x^~-x^-{-2bxr-2cx~2ax=a^ -b^+bc+ac’ 

’Tl, 2jc(b—c-a)s=(a^-b2)+c(a+b) 

2A;(b—c~a)=(a+b)(a-b+c) 

% 2%--(a+b) C^'e?n’f:^(a-b+c)^im^?l1 

<n, -l(a+b) /. ?r^, a:- -l(a+b) ^ 

* [ ^TSfR ^1 I <4^ 

dwsrsTc^ ’spirt fTf% so 13 
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4. ^-HUU I ?-.-3 
0 +c c+a a-\-b 

C C. U. 1938,1946 ] 

x-a, x-b , x-c ^n » 
f>+c c+a a+fc 

. , jc-6,:v-c 1 , 1 ., 

^1, tir—r I ::+ _L i.=l+l + l 
o+c c+fl a+D 

_ x-a-b-c , x—h-c—aj^x-c-a—b ^ 

^--1- - -+-— “ 0 

o+c c+a a+b 

^1, {x—a--h—c)(i-^ +~^ 

’ \o + c c+a a+bl 

o o f%i 

\b+c c+a a+bf 
.*. x-a — b-c — 0 

Tl, x^a+b+c .*. jc-a+b+c 

[ ’ff^=t‘Tc«F?r ^nC*( w 

Tffi^ I ] 


<smt9rl 22 


—J.?* _?_ 

^ ’ x—2 X x—4 




8 

x+3 


[W. B. S. B. 19563 

..1^6 

x-‘3 3x-l 

«• 1 4._^«_L- a 8 . 9 _ 7 

;c+l'*'2x+3 3^+5 3x-l x+l 

4 . 1_ ^ S a ^ b _ a+b 

2x+i^2x-ll 2;if+5^‘ x-a x-b x-^-a-b ■ 


0 3 . 


t^3 


x+i x+2 x+3 
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"i 1 _ -rt 3x’{‘2 , 2(x ^) _g 

x^b x-l^ x+2 


%> 


-1-+ -^+-H - -TTT [ C. U. 1950 (Spl.) ] 

*+2 *+3 x+5 x+i 

_!. +J:_-_i-+JL„ [ W. B. S. B. 1958 ] 

»+l *+4 x+2 x+3 

4-L-J-+-i 

x^jc + 3 x + 1 x-¥2 

•i+ -^+—o tP- 1949] 

*-5 x-7 *-3 x-9 

_i_+_i-L-—L iirsf r w. B s. b. 1954 ) 

*-7 *-11 x-5 *-13 

xrj>-J.+!^Z^S.+’i~-^^<=3 [G.U. 1954] 

a 0 c 


[P. m 194^ 


*rL^+i^^£?+*-^=a+i>+( 

b+c c+a ' a+b 


[ G. U. 1954 } 
[ W. B. S. B. 1953 3 


^ + _JL- - I 
2x-a 2x-b 




P + ^ 

• < k 


.P+fl 


x-¥p x+q x-i-r 


m . n_21. ^ -f. - ^ - =2 

wi+n%'^n+»»x rnnx ' jc+a-& x+h-c 

€?+?!+*’*±-*’%?-*-tf+a+6+c-0 [C.U. 1942] 

b+c c4-a a+o 

jc —g I X—b I JC -~3a —3b _^^ 

a ' a + ^ 


Sal +c» •- M+«“ ■*■ a® -aft+ft* 

, jc+b^ + 2a^ x± c®+2^® ^ q 
c+a a+b 

X’~‘a+b I x — b ^ X ^ x — g 
x-a ^x-2b x—h x-a-b 

bix'-Pb) , 2x + 3b- a _ 2(^® + bag—b®) 

^ 3 _ 11 , 2 '^ x+b ~ %®-b® 

3)( a* - 1 ) ->-2<«)(2* - -1 


x — c^ 


*26. 


♦27. 



( Simultaneous Equations of the First Degree ) 

5rrat \ c^^ 'ii^fR’F ^tR f^sitJT 

I ( Indeterminate equations) 

asiH, ;pa:-2.v = l; x ^r?rl ntCfT I 

a;«l, ; :v«3, 3^-4} j: = 5, j; = 7 t^]tR 

scifj Rcfg ^sr^s ^rpRfsir^ 

RR^ ’^rrc^i ^aT^ 

’srfR^T^ 5rr^ RR >{^*nr ?? i c^ ^tR 

Rwf5T «trRn, 

vfj^ mn ^aT'® ^rRRR^ 

( Simultaneous equations) 1 ^at« TTR^lfsTf? 

€fr$j^f5 vii?T« >|5fR5?ii:‘i ^?R^ 'S'f^^f- 

RR^ C^T^l ^1 ’«rrRc^, ( Simultaneous 

equations of the first degree ) ^9!1 ?? I Rcn ^T^ffR^T 

sgf'ff^fl cw^rc5fi I 

(l) «|^f3( (St«tt#I S ( Substitution ) 

«itrs c^ c^t5{ ^tR^c?[?f ^^l^f5ff 

) 

^ri^ ^*nrf5^r ^w ^R?1 ^fRfB^ nR^c^ ^ 'sraf 

Tf*R ^R^i ?rf^ RR ^T?f I 

^?tf?|«|l. >15rr*rr^T : a;+3j;- 9, 4x+y«14 
j:+ 33;-'9 •••(i), 4;r+3;-*14 •••(ii) 

(i) 5f “ 9—3>? •••(iii) 

(ii)'»a Ti*R 

4(9-3y)+y«14 % -12y+y=14“36 
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U -lly^-22 

/. (iii) ^r$, ;c*9-3.2e3 .■. ;c=3y-S 

Stftf?l*|2. : ^+--13, ' + -=27 

X y X y 

?+2_i3 ...(i) ?+?_27 (ii) 

X y X y 

- =* w - = n ^f5 t 

X y f 

3m+2n«»13 •••(iii) 7m+3n = 27 •••(iv) 

(iii) 3m=13 - 2n .*. m=— (v) 

713^2a^.3„^27 

91 - 14n+Pn ==81 [ 3 ^1 J 

Tl, -5n--10 /. n-^®=2 

/. (v) w--^^~“3 

42fif, -=m-=3; /. x=^l ^ = m» 2; .*• y—i 

X " y 

.*. « - 4 »11^^ y 


«W«rl9rl 23 


>prr«ff5f ^: 

1. ys=4ji: 
^+y-5 


2 . 


x+y=0 

A;-y»2 


4. 2;«:-y=5 1 5. :»r+3y-'9 ^ 

3;c+2y«ll J 4A;+y=14 \ 

7. 4(*+y^"i(3^-"l) ) 

4(4jif--5y)-a:-7 v 


3. 3A;-y=5 > 

4^Hh3y*»ll ^ 

6. A;+y=3 > 

4jif-5y+6*=0 J 

[ W. R S. #. 1959J 
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8. Ac+y=3(^-y)“6 
10. *3:c+5y*69 ^ 
x-2y^ 1 \ 

12. ;ip+5y«36 I 

x4-y ^5 j’ 
x-y 3 I 


9. x+2y«3*4^-y 
11, 2(x-y)'=3 


5;c+8y»14( 

13. 2%-? *3 

y 

8x+~+6=0 

y 


[D. B. 1940) 


14. 


16. 


|+3y-15 

5-3=43, 

X 

a{x-\-y)’"h{x 


~y)^2ab 17. 


a^x+aby"‘a'^b^ 
abx — b^y==a^b 


2y-x—4xy 

4x—3y‘9xy 


(2) Wt^lt S ^l^TiRlir ( Elimination ) 

ywm m'l li*! 

nte^i 51 ^ 1 ^ I e,®i^ 

I 

1. ; 2x-y^5, 3A^+^y»11 

2:v —y“5***(i); 3%+2y=»ll**‘(ii) 

'iiTjC’i v£,5ii^ ^1^1 '^'i ^fii^ 

l^, c«i»1^r <ii^f6 >isi1^r i c^i^l 

TtT (i)-C’l'^2 (i) « (ii) 

I (i)-C^ 2 ^1?1 'I'l (i>)'C^ Sllillt 

’Tt'QTlTnf, 
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4jic —23>=10***(iii) 

3j:+2y=»ll”*(ii) ' 

7x =*21 [CTr^^%1] .*. :k=*V”3 

••iWCl (ii) 2y«*ll-3.3-2 .*. y=f = l 

.-. fNf, a:=* 3^^< y=*l 


2. ^^.+|.5, I- +1=14 

l+|=5-(i); ^+g-14-(ii) 

<i)-C¥ i (ii)-C=? h ^*1 

15a: 27 3 ^ 

^-B=3-y 




-17v^ -17 
270“ 15 

- 17x270 
-I7x-i5 


sn, -173 >x 15=-17x270 


•rfWM, (i)?^, _^- = 5--^-3 15*=! 

.-. ff«i, *=tV y=18 

%wm*| 3. W'frn^^: ^±’’-5, 5^=9 

xy xy 

Xy = /.v jcV — /•*\ 

xy ' xy ' 


A' = iV 


i + i-5 


+ —=ss5- 

• (iii) 

xy 

xy 


y 

x 

X _ 

-JL.g 


1_ 


•(iv) 

xy 

xy 


.V 

X 


V 


14 [ cm ] 
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14y^2 

' + -«5***(iii) ; - —-*«9***(iv) 
y X y X 

~4 [ (iii)(iv) ’fttn 3 

X 

Tl, — 4x-=2 .*. jc-—^ 

•» 

?r«f, a;« - -I v£|^^ 3^ = 1 


Vwl 4. ’PWR ^ : ^i-i+y;-2=®- 

,-1-1+,^2=3 (i) 

— ^+ ^-j-5 (ii) 

X —1 3^-2 

(i) ^^a+fc==3 "-(iii) 

(ii) 3^^2a+32»-=5 •••(iv) 

'<iii)-C^ 2 ^ (iv)-C^ ^t%l, 

2<2+2fc=*6 ‘’‘(v) 

2'7-4'3fc = 5 “(vi) 

-fc=l [f^T’f^Tl] 

.-. fc=-l 


(lii)-vil 

a«3-6-3+l-4 


- «<i-4 

’ jc — 1 

1 

1 

Tl, 4X—4esl 

I 'arm/ --^ = 6-- 

y — 2 

#Tl, 4;t:=5 

Tl, -j;-f2=l 

/. ;c = f = ll 

! .*. y-2-l = l 


.•- fl«F, ^ - li y«1 
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«ttr*rt»n 24 


ay&x+2y^l3 

dx-Zy’^ 5 

i/lx-dy-^l ^ 
9x-53;=41 J 

7. 33:c+26>;-7 »0 
55;c-393^-13=0 



2jc+33/=4 

3x—i 


53 ;=16 
9x~~5y^35 


8 . 12a:+34j;=8t> 5 
34x+12y—8f 

9 . (*+7)(}.-3)+7-(*-l)(y+3)+5 ) lo. ?+'^=29 
5a;~113;+35*0 ) 

5_®=2 

:c y 


11 . I ---1 ' 

3 y 

j+-<=3 

4 y 


12 . ^+”=12 

xy 

xy 


13. 


2jc+2y“3 3A:-7y+4 8y“-A:+2 
5 “ 6 “ 7 


14. 

b , a+c 1 
X y 1 


15 3 _ 5 _13 , 

A;+y x — y 20 


a—c , b I 

• 

2 3 ^ 11 


— + =n 

X y ‘ 

• 

A;4*y Jc—y 20- 

16. 

£Ta y— 
c-a'^c-b 

M 

3*+,+2*--3r'^«] 


^+a y-g « 
c "^a — 

18. a;ic+fey“l 
d«+ay 


2a;- 3y 3A:+y 


=® lAsJ 


[E. B. S. B. 1951]> 



44 S'! 
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19. ABCD Za»(2x+13) 

ZB=*(>’^18) ^c = (j;+31) z:d«(3a:-29) 1^^ I 

;c v£i^^ y->£i^ ^ fsf^ I [P. U. 1932 1 


(3) : ^5I5f1 ( Comparison ) 

c^-C?Ft^lt54 ^ 

45 4t™^'ni1 fifW ^f^l, i«lt^ TO ^154- ^5R1 TO1 

45rrTO 4s?n I 

^iFtf ?*1 1. 4^TO s 3 ^+ 43 ;«11, 5jc - 23;=1 
3x+ 43;“ ll‘-(0 ; 5x—2y*=l*”(ii^ 

(i) f^r®, 3 a: = 11 - 43^, /. a: = -- “——(iii) 

(ii) i^,5;c=:l + 23 ^, /. ;c-?^.-(iv) 

(iii) « (iv) 

Tl, 55-203;=3+63; 

-203;-63;=-55+3 [*fTO^^Tll 

' 26y=—52 .*. 3'**M“2 

(ivH 3^-it? TO 

a:* = 1 /. a;*• 1 'il^^ y*2 


2. >mTO ^ 5 ii;c+fc3^=a3 + fc^ 

a 0 

M 

-- - - »•••(i) } flA;+fey-a®+fc*—(ii) 

A do 


(i) ?=|+a-i, 


. ay^a^h-^ah^ ,.-‘\ 

.% AC - -5--(ill) 
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(ii) a;c—fl® + 6® - 6y, 


a^+b^~by /. ^ 
jc-..•••(iv) 


+ a®+6®-i>.v 

(ill) 'S (iv) ^£1W, - --s= 


a 


a®y+a®&-a®fe® «a®fc+6*-i)®y 

b®(a* + b®) 


^1, y(a® + 2>®) = fe®(a® + fc®) 

t^iv)-vfl y-y£i^ 


(a® + fe®) 


b® 




a® + 6®-fc.fc® a 


/ 


♦ Q 

- =a-* 


a a 

;c=a® v£i^^ y=fc® 




+y = 5 ) 
- 23;=1 ) 

J:c+53;+9=0 
7a:- 93 ; -15' 

( 2 ^ 6 !"^^: - 63 ; = 111 
6Ar-53;-ll! 


25 

-)2^''^-3y= 
9% 


-3y=31 ) 
-53^-41 ) 


[ D. B. 1934 ] 


4. aA:+ 63 ^==c ) 5. 3x + 20 = 43;--i0) 

a^x+b^y=c^) 4(a: —1)=3(3; —3)J 

7. {a'¥b)x+{a — b)y=2ai 
{a — b)x +(fi + h)y = 2h ' 


'8. 4a;- 1 ( 23 ?-3) “6J) 
Zy-lOx-D^l ) 

ao. -+?»=2 

a h 

ax-by’^a^-b^ 

12. Ax-^Zy— %xy ) 

6x+5y—13 a;3? ; 


9. ax+hy=^c 
6A:+a3?--l + 

5 4 

5y-7,4 a:-3_ 

2 ■'■ nr " 

13. -+--m 

X y 

b , a 
-+- = n 
X y 


J 

-33;-5 
= 18-5;c 





?+?= 

a: y 

2 

IS. i+1= 5 

5 

y 

5f 

3^1=“ 



16. *+2+?’;-^ = 2*-8 



2’'"3?+2)>=3a:+4 



iv 


(4) S 5^«*fsr ( Cross Multiplication ) 

^*f’fU’5Rr 


5[fw aiX-^biy+Cy «=0'"(i) 

a2a:+&2y+C2“0"’(“) 


■ a,!>.-‘*.6i ^ '' 


WIS 

(i)-C^ C2 (ii)-C^ Cl TTfl IS*! 
C2aiX+&iC2V+CiC2 =0'*’(iiO 

(cgfii +Cia2)ic+(^>iC2 ” ^a^\)y “ ^ 
.*. (cia2“C2ai)^“(&iC “&aCi)y 


[ %9tgr ] 
[ ♦f’ft’OT ^fil1 ] 


biCg —bgCi Ciflg — ^a^i 

'?i*t^9( Rc^f^ •rf'8^1 

(ag&i ” C2«*i)“0 

.*. {aih^““aihi)y^{ciaQ-‘Csai) 


[ ^Ti I 
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•• *= L t *VViJ 

^ 1^2 “^ 2®1 

.'. (v) (vi) 

- ^ - .(v5i) 

® 1^2 ® 2^1 ^ 1^2 ^ 2^1 ili 02 “ fl 20 j 

^®11 ^ I 

>1OT I 

W^tfST <gj«j(ni ^ C"fC^ ?rr%1 he, ca, c^ ^5?Trlt 

f53rfi^>rrc?r ^W's i 



(foiCa, &2C1), (ciag, Cgai) (ai&g. « 2 ^i) 
—lilt C«T?1^'S■^’1^2, Ci^a aifcg-vfi^ 

•■*irt ‘4-’ vD^’ 'S't^p®! fcgCi, Cgfli agfei-iD? »!r^ ‘ - ’ 

Tr*t^ h^CQ-b^Ci, ci^a+cgai ii|^<; aib^-a^bi, ^f*! 

'hs^ I ’i^Tspcsr :c, y iii^< i-vn^ <?|^ 

irff^igi 1 %^ I 


l8fftiBI«ll. a;-3;-2-0, 2a;-3j;+2-0 

;c- 3;-2*0.(i) , 2A;-33/+2-0-(ii) 

fif«tT^ TW, 

X ^ y ^ ^ 

(-l).2-(-3).(-2) (-2).2-2.1 l.(-3)-2.(-l) 

^_1 

-2-6 -4-2 -3+2 







7S 


X V 

;c*»8 ^*1^^ -^=-1 .-. yj^e 

• —o —6 

/. ft^, ;c«8 v£l^^ y-6 

2a: + 33; = 8, 3jc+y-5 
2;c+3y“8 Tl, 2x+3j;-8=0*”(i) 

4%+ys=5 Tl, 3x+y —5=*0***(ii) 

«t1T^ 

X _ y _ 1 

l(-5)-(-8).i (-8)3-2(-5) 1.2-3.3 

Tl — y _ 1 

-15+8“-24+10 2-9 



.'. x=l, 3^=2 


ra«l 3. JTsiTiftsr ^^ : -+33; = 8, - - IO3;=56 [D. B. 1930] 

X X 

- + 33/**8 Tl, ^+33; —8 = 0‘**(i) 

X X 

--10)>s=56 ’ll, -.-10j)-56=0-(i*) 

X X 

1 

X _ y _ 1 

3.( - 56) - (- 8).( -10) “ 4.(-8)- (-56).5 5.( -10) -3.4 
1 

^31 y - 1 

-168-80 - 32 + 280 - 50-12 

i 

,ri - A_ ^ 3L = _1 
-248 248 - 62 




x-i 
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Vi. AW . 

JLsz ~Z— V\ V=» "-7Ji“ 

248 - 62 ’ ^ -62 

.-. y--4 


1 . 3jc- 43;+5«0 ^ 
2jc+3y*8 ) 
4 . 10 x - 93 ;* 23 ^ 5 
8*-7y“19^ 

6 . a(x+ 3 ;)«H^-y) 

7 *. %+y-3(jc-y) 

8 . 4*—5y»2 

^+^=4| 

4 3 


X , 3 

la 4+,,' 

2 


«WHW 26 

2. 3x-2y+21 3. 13;c-’9)>-19-0 ^ 


5A;=3y+5 

m-7y-52 

3 jc- 2 y 

> 2 o& 


3 y 


12 

“• 4y-6 2 

» 

x— y 

5-8;c 9^ 

14 ax+by-a^+b^ ^ 
bx'\-<iy'"2ah * 


Sy — 6 *+ 2®“0 y 

[W. B. S. B. K60J 

[ C. U. 1930 ] 
[D. B.1941J 


9 . ^+-= 13 ' 

* ’’ ■ [E. B. S. B. 19501 

^+?=27l 

* V 

11 . 

* ^ ■ [W. B.S. 

2+5= 1 

* y 

13 . mx+ny *2 ) 

jn®x+n®y=»»+w ) 


15- —+ i " 

x-y *+3?—/. 

1 -T"' 


[W. B.S. B.1956h 


7 4 


23? —3% 


+2y-3x:+4 



snmRit 

( ProblemsSon Equations:) 

WT ei?fT^% ^ i ’por 

«firs •’fk ^f^T[i 5i5rr«('R ''ifitf 

>i^«prr«(T ^ I i 

A. 

^Ift^ 1* 10 ^ 7 '®*l I 2 

2 is«i, 5 ac®!^ ’isrm I fn'®i '^i 

«(c^jrip?[ ^'^sTR V 

fn^K ^^sTR ^?(»i=* ^?[*i= 3 ; -^<,* 1 ? i 

.-. 10 ^^>[11 =» (^ -10) ^?I»f=(y “ 10) 5». 

«lM?r, 2 ^Ff*=(ac+2) 'il^^ <j[C3If %»! - (y+2) 

.’. ;c-10“7(y-10)—(i) 2(^+2)=5(y+2)—(ii) 

(i) %-7y-= -60—(iii) i (ii) 2«-5y=6 —(iv) 

(iii)-C^ 2 ^1^1 IJ*! (iv)-(:^ *ff\8fl 

2jc-14y*=-120 
2x- 5y=6 

... _ 93 ,=-126 [ton^f^]-, .-. y = =184«i4. 

(iii)-vil y-^£^^ STR ^*rf^Tl, *=-60+ 98 - 38 
,*. fn^r^r ^i^str 38 'H^r^ 14 1 

B. »K»l0lMllS 

\W 1 nf^4^!T m 18 ^f^Tl TT? I ’I^^JTIS 

? ['W! B. S.;B, 1954 ] 

^?fB y ; ^®?rTq 

SIR* L* ^1 * y-iilf SIR * lOy ^ lOy. .•. *lN«{JTfB - 10y+*. 
^RR, siWlfB?! ^R 10*+y. 
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y»2x (i) lOx+ylOy-^x- 18*"(ii> 
(ii)-^ ?rm 10;t+2;c*10.2;e+A:-18 

Tl, 12JC-2U--18 

% -•9:c--18 .*. ;c--V-2vii?j^y-2.2^4 

.% >I<trl 103;+;e«10.4 + 2=42 

[(10y+jc)^^<0lfi5^'siW?irCTr’l^'-;c+3>; '« y ’IjS^ 

« 

xy i ^*1 xy^xx y.] 

3. CTO ^5iw f®if^ ^ 

^TO ^'siwuir "51^ 1 w ? 

uq^ X y ; x-^H^ 

TO«1.*TI y-«ilirTO=10.3;Tl IO3;. /. ■f^‘f^-^^<tTrf5-10.v+%. 

TOHr, 'SITO ^ lOx-hy. 

«r*(C^ ^ y ^ X Cf I 

*il^, y-x=^l •••(i)«il^SlC;c+i; = |(10y+J«:) 

(i) i^,y^l+x, 

(iiH y-^^ TO 10xA‘l+x^^{10{l+x)+x} 

% lU+l=t{10+10A;+4 
^1, 66x+6=^55x+50 
’ql, ll^ca»44 .*. ji;=f^«4 

y=.l+4'=5 

.*. I^C'f’a TOJi, ]0>'+Jc«10.5+4=54 


l8irtf?i«| 4. c^t5? ^TO «ic*t^ 4 I 9f?r '6 ?? 

^ 5 lTOt^ c^ ^ TOt^ ^ 

Frf^c«nr > 1 # 5 #:3i 'strr^-ifS i [W. B. c. s. 1958] 

f 

TO »l^»I|(a TOBr ^-Ar+4 


af+4 
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's ^ 5 ^f^c«T CT ^5r W^*if5 

x-1 


•iiflR »i^ftpitpr, 
’< 11 . 

Ti, 


x-l 

x—5 


+4 


(rf-j 


x-1 . 4y - 
x — 5 a;+4 

^ “ I 4 I 4jf ^ ^ 

i::5-‘+I+4-'‘”0 


4 _ 16 
x-5 x+4 


=0 


I 




a;-5 ;c+4' 

^1, 4a:-20=jc+4 [] 

Tl, 4;i:-jc«20+4 


^1, 3a;-24 


24 a 

*=3=8 

_?_«1 


a;+4 8+4 12 


5. 20'C=?f ^ 

wrl60^ I 

^^»[t5 =a:, ^20-X. 

-•. a;2 - (20 - x)^ -160 

’!n,;c®-400+ 40A:-;c2=*160 
Tl, 40 a: - 400+160 [ j 

TI,40;c- 560 .*. *il^s20-Af-20-14«6 

••• ^^TO-=14 6 
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D. c^aw*irs 

6. ^-Tf’nwr bf^j, c2f?:^?f m \ 

11163 Tf^rrc^ nf^^sii w ? 

.-. bf<J**3;c C^aPF^T- 3;c XX ^1 Sx* I 

Ksm, 3x® -11163 I /. X* - ^1 3721 I 

.*. x(t 1 «(^ )*V3^lf^4-=6lf5l^^ 

v£i^^ 3x ( ^ ) “ 3 X 61 =» 1831^^r I 

.*. = 2(183+61) Tl 488 I 

E. % 

7 . C5tmT?[ 1 '2(*«R ^T?rl 20 

^e ^[31 30 I tf^Tl 

^w«i nc?r et«^ ^pilB to cetorfB 18 »t< y 

w, X <sim ^i^ifB I ^ 

X ^®lf5 3IT3I (18 - x) f^f^ cm\ % I 

^ >8 ^ w 'Q TtV ’f1 to;^ I 

.*. X ^ C5^m^ x{^js+^js) ^ Tis I 

^ (18 - x) ^ a^TfEBH ' 

• — 4 » ss 1 

•• 12^ 30 

5x+36-2x=s60 

T), 3x«24 .*. x-*^^=8 /. Rt^TO=8l^fsit I 

^ftf?i«l 8. A 20 to B12 to *rra i a 

i ef^csi ^T?f m B WT^’ftiT ^T«f ^to ejTto 

cs^ 14 to Ci^ I A ^Tw ^%T% f 

[ W. B. S.*a 19571 

^ X f?5f TO A ^ yS(^\ B «rf?fTO 

’rrf’pi 1 B, (14 - x) tw=r’m i 
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A's B1 ^puiaFOi ^T«rf5? 'S ^ • 

.•.* A, ;«:fc[^f5^ ^ >1^ ^ B^^"1 

*r*flt ’VRTI 

. » X , 14—jc - 
** 20 12 

U 2*±™z55^j -2* = 60 - 70 =11, x =5 

oU 

/. A, 5 fw=f ^ I 

F. 

9. c2Tfm 8 60 f%. t^r. 

m c2yrr$^ lo ^1^m i 

I 

5fR ;c f%. f?. I csi'r-ffS ^(?fc»T 

8 60 f%. f^. f’lutl^ I 

/. Cf\ ^¥fm ^ 7^ f%. f5i. TT^ I 

/. w\ c^ (7i - x) f%. f^. TT? I 

c^ 10 60 R f^. f^Tfrw i 

/. (71 (Trrm ■§§ 5il 6 f%. 1^. Tflf I 

/. c^t^sfh^ Cf\ (6+ x) f^. f^. THr I 

6+;c=7J-a; ^1, 2x=li /. a:=| 

/. cznc^ I I 

G. 

10. 20000 5 ^ »fN«II1 10% 

6% limn <m^ 

*fff^ ^ ^(11 'Sf *151^? ^ '8 f [C. U. 1937] 

TO IF^, X fmtz^ y- 

.•. rtTOf 10%-;c Tl ~ 





>r^«rn-5t^“y »ii^ 6%«y ^ tJ^ ti 
n^?j>rtw, ’T^^-5t’T I 


Jiwm^ Vi ^ ^ 

10 50 ^ 5* 


50* 


m ^s{jric?r, %+y=20000 

% ^+y-20000 % 8j;-100000 

.-. 3,-liUyiM«12500 = -7500 I 

/. ^V<J\ = 7500 u^l^•^ frc^rfC’?? = 12500 


H. 

11. 4,2^ i^TW 800 f%| 5i5(ci[^ 5% 1000 

2 ^<s»T?r w?? ^if iiTC5 343 ?rfi I w ^ 

«IC^ ^?r, fit^ C^C3l TO - * ^. ; .% f^^?[ C**?:?!! TO-(x+2) 

4% 1^ 800 tt^T?r a; ^W?lf 32;c I 

5% iftW 1000 (a;+ 2) TOW? ^^ 5xl000^x(x+2) 

% 50ac+100^I 

4^, >l^f?»rrw, 32jf+50A:+ 100 - 346 

Tl, 82;iC"246 .*. jc-S ‘iRS jc+2-3+2—5. 

/. c’^cat ^5(? 3 ?^»i? di?^ c^cai *1?? 5 i 


I. ^ 

^ftff*ll2. c»rr^ afSr ^Rt?? ap? 

I; Ffff? 2fl» f^^TtC? wM 3fi; Rnfc? I « 



87 


2 5f5CT CTtc^^r 1 ^t¥l ^ 

’C’l w^t^'srfm^ap^ ^tfl^ ? [W.B.S.B. 1961] 

c®rM5 c^rf^ ^Tsrf^^f 3 f?[ i 

.% T?w^2l5t^mr?r aFr5ffT|x^ 

3f6 TTfr aRf^T=|xi ^ i 

.*. 3P^“(|+g) 

* 2'^r — 24x 

^ 1 , —^—*1 % x ^60 

.*. C9ft^ C¥f^ 60f5 3R I 

^irt^«l 13. v£i^ 500 c^vs\'s ‘il’ffs ’ft#f m 

^f^i (p\ cm\^ 20% mrs ’ft^ 10%f^ wt^ 
CTtC^ 2% 9it^ ^ I c^t^tfB^ W ? 

500 ’mn 2% ^ i 

.’. =500 X Tl 510 I 

aRT^ =»a: “ y l 

,% 20% C^rst^ XTl 

*il^*N 10% ’TTIN f^ap^J=T% X 3^ ^1 ^%y fm I 
.*. Rap’«\®lT * (1 ^+tW ^1 I 

*IW5(, '^SJ>rrc^, x+y-500 .(i) 

|«+Ay-510 Tl, 12:«+93;=»5100.(ii) 

<i>(?P 4 ^ ««l (ii)-C^ 3 ’^nrl m •fT'Qfl Tf?, 

4;c+4y*“2000 

4a;+3ji=1700 

/. y^ 300 [f^’f^Tl] 

<i)-iil ysnii ^ ^%l, a; « 500 - y 

^1, ;c=i500 - 300- 200 
/. C^Pm apT?fIT, ac-200 ^ I 





88 




J. 

>prfwf»j »rf^ Thr 

CT, ^ #:»T 

^ C9rr^«^^ m\ Solid Square ) ^1 

^1 ^ I 

•rtf? fW5 vii^ fm.\ ^tr® «i1^ 7f5 ^Tt 

f»! *m^ csn^ 7 ^ ^»[ i “ 7?. 

f^wi> 

^fc^fK wi 5?, 

^’tnr, ft^ ^ 
’tTc< ^ ^?[1 ^ «rrf^i 
c^Tif ^ ^iR'C^ ^11 
(m, w:m ^ ^- 
'®fif'6 »ii^fB ’?ll ^pf^Ttrw I) 

?(< 

( Hollow Square ) ^r®T I *59- 

«r» «ff^ ^^tsfir ^tf^ ’^rtr^, >^-‘5t'® 

( Deep ) ’^^Tl I fe,'31^*0^ ^'Of^ vfi^fB 2 

Hollow Square 2 deep ) I 

3it»a?r I c»T^5T 

3 i 3®. 

^C®ni =72 - 32 •= 7® -(7 - 4)®. 'BTf^T^r, •p- 
^ 2 I cn«t1 7® “(7-4)* ^Tf*W»rff 

7 ^19|^ 4 (2.2). 

)**-( »ni5 

»iT^ ?»f-^N^l - 2 m ^8i-*i*:«trl)®. 

‘W, W1X s£;^K d 

^x «(jf - 2rf)*, 
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14. bratW ttm 1296 ^>!WP vsi^f5 

12 '»rt^sir?r »if^ i »rrflc^ 

f^*I f 

.. ’i*s55r->rrf^^ ^’igpT^^i - x. 

.\ OItI? =a;® - {x-2dY. 

« a:®-(%-2.12)2 

^{x+x- 24){x - x+24) 

\ =24.(2^c-24)-48.r-576 

^^5111:^, 48;C“ 576 = 1296 

48;»;«1296+ 576« .*. x^m^«39 

f|sT:39 

.:^irttBr*l is. m c^sft*ff% vr^ 4 

CifRpR C^, 50 ^5T (TT^U 

5 iTRl^f^r® C?RcsRi(?(, 50 fR 

I c^3f ^nrt^ ^C9r c^rffe 

^^^^1 w ? 

3fR ^ c^ ^•55r-^tf^ - AT. 

.*. 4 - %2 - (:« - 2.4)2 

.*. •* I '«jf^f^ 50 C^ “ JC® - (:c - 8)2+50 

5 ^319l>f^^«:c2-(A:-2.5)2 j f^- 

V£i^ ^ 50 «R ^*^3 ; 

^T? (J^ 10)2 -50. 

'W, >l^t5prrc?r. ;c2-(jc-10)2-50-^2-(y-8)2+50 
^ % 20x-100 - 50«16a:-64+50 

^1, 20;e-16;c-100+50-64+50 
% 4JC-136 .-. jc-1|A«34 





a;® “(a;-8)®+50 
« (a;+A f - 8 )(ac - *+8)+50 
= (2;c~8).8+50 

« 16a: - 64+50 -16.34 -14=530 

*’'t 

u 

Oi 

*K. 

^ 'S »T«rrsft^r :— 

(i) ( Dial) CWT^ 60 I 

(ii) (2if^ 5 c^rr^i ^rr^f 

(60+5) ^ 12 'SU’f ^1 ^ I ^ ^ZS] I 

(iii) (W tfti) 1 \fl^1 

# t ^1 { k ^ ^ ) 12 1 ^>1 i 

^ 'Bic^fyi RRr^?r 12 '®«1 i 

(iv) (a) ?f?9 3n:*fT w CTO **{11:^ ^0, w ^troi 

'•nrw RRi^ ^ i {b) ^c<(j 15 RR^-^, 

WTO*t (c)TOtt^ ^fB? 

30 RRfe-^, w ♦nr^ Rnfl^ Rc^ jf^^nrjTO 

iwRrsmr^ I 

0ftf?r*l 16. 4^ vs 5^1? TO ^ ^<(5^ nw?! WTO*I 

BlTl^ f [ C. U. 1935,1945 ] 

» 

TO 4i?i TfRnU X RRc^ TO tfti ^ wTO*l 1 

li^ 4i?R >pw RRit? ^ 20 RRt-^ Wfr^ 

<rc^i TO 15 RR^-^toto <«itfTO, wr ^troi 

TOT*! ^Rr^ I 

.*. RRt^ff fRi tfti (20-15) Tl 5RRt-^c^ (gtcBit 
«t^ WTO ^Ffro I RRi^^ ;cRRc& ^*r*Fi 

5 l*lwo“^ C*ni I 



X TT^ jc 

” ” i ” ” 

/. ;e-j^=»5c^Tl, ^-5 .*. ^-5xTl 5^. 

^Tsrr^ 41?i 5A i 

»rrtttn w ^15 

’vto I ft^1 #T^1 «fC*W c^ (20+15) 

^ 35 f^if^-^ c^ 'sfT^rr^ "st^T^i w<Fr«i i 

• • » w n T5 M » 

» 

/. a:-^= 35=!1,i^=35 .■. *-35x|?>n38A 

xd xc 

4^ 33t®t «rrlw I 

.*. t^<?f - 4^ 5 A 4tl 38 A I 

^iRl«i 17. c^^rl 3^1 'Q 4^t?f 5rcs(T Tr^c?r 4^ 's 

5^T^ fif^Jt^iT ^fl9l CfR^I C^ ^f6 

1 ^jRp ^rflw Rfffl®! ? c^ ^<1^1 RRtI '5itRTrf|«i ? 

[C. U. 1942 }G. U. 19493 

3^ X RRc^ TTRcs R 9 I *4^ y RlW 

jpR RRc^^r jc's y « y Rf^-^ 

^ ^ jfuci tfti ^'»rf3CT t 3 RR^-^? 'Si^t Rpl»-^?r 1 

^Rp ^«rnr to ^ 12^ ^ (15+A) 

RR^-’^^r R’l I ^rR* 4^1 y RRc& RRn ^tRtI RRc?^ 
•C^^CtTRafl .% y«15+A.(i) 
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^1^112^ ^ 

(20+Vi) fsrfsit'W ^ ff»I I 3^1 JC fsif^l^ m.W 

#Ti?1 (?I^ ^ % I /. :c-20+i"g.(ii) 

(i) (ii) W?11 Tf7, 

.*. ^rf^ 3^1 21iVs 4fel 16111 f5l%^ 

I 

18. C^5l112^1? >i^l? ^?1 

tfrf% ^*&T? 2J c^ ?ft?r I «>? 3^1 'SHKJ 

#1^ ai^CTtr*! W!m ’FC^, e’f^ TOW? 

* [ C. U. 1936 ] 

^rc=T ^7, ^ 3^1 ^1^1 

C^ T^in X ^1?, #1^1 C^,^ iSj 

I 

^rrrr^, c^»ii 3^?r to ^t^i, ti^i 15 

♦WW <«ITt^ ; »i5IC^t«l #ltl 

( 15+15 ) Tl 30 I 

/. x~~-^30, ^1, ^=30 .-. *=M^=32iV 

3^ 32i®t ^1^1 ! 

12^112 3tl 32A *1^’® 5^51? = ( 3tl 32A 

-12^ 12 t^.) ^1 I &’W 12^ y 5 

^ c^ ^ 21 I 

fijf^ ’lOTf 60 ^if^ ( 60-2^ ) ^1 57^ fill^ i- 

/. tfffv TO^?r y f5i^‘=«^ ^ ^1 ify i 

.*. y=“^?¥l2l^ 
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29fV f^f^ I 

/. fsrcft ’isif-12 ^+3 29 f\ t^- 3^ 29A I 

L. 

^5?i«ii 9. efc^sTw v£iwr^ ^#n ^ fro 

c^Tc^car 6 «rtfsr ^?r ^ <tc? i «ff^ wsrc^ ^ %»f 

6 ^?r c^jSlf <«tTc^ I fiff^ f^sr ^ to ^«1»f 

Vfto ? 

sfCJT^, 

c^c?^ «(c^r^c^ v£i?p<rtR[ to 6 ^?r ^ *fr5, cjt^ 

«ff% ’ 5 't^JTc?F %5T, ’5rc?r?r f «rr=n i 

« 

TO 6 '^rw ^ c^^«F5 ^?r “|+6 

«r5>fi?r, :c~6“i+6 =n, 2^—12=;c+12 .*• x=2^ 

.\ n^&c?R - 24 « a; - 6=24 - 6 TI 18. 

2tf^ f^srsFsrc’p ^t%5i to tot (Sjcft^R ^ ^ 

€ I .*. = 18-6 ■= 12 

^tlRr«l 20. A B C«T^<2(ff I C^f^rTTO? 

§ A-c4fC'5r^c(fsm c^ b ^c’t^ 203 ’TT?! c«r^frr®tc«nr 

1 5t^«i s(i , '®c:^ c«f&?r^1i((3[ w ? 

^ cst^rMC5ttiftc5? ^ I 

.*. C^(?BfCsrr^|A:-^) Tl y W^ I 
f csT^'hsi A-c^ csf§ I .*. A *ft^?rfr^ ^ osrt i 

/. B *rit?rrc^ (!'“ j) ^ ^ • 
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tfi«m, ’i^nprtw, j-||-2oo 

’ll, 6*-4*=30CI0 ^1, 2*-3000 .-. x-i^iP-lSOO 

/. W lfe y ret C W CTli? »W<ITl°1500 

« 

l 9 ftia(«| 21 . 6f5 7f5 ^l?P!r apK^^U 2500 •, 13 fi 

llf5 CWR ap^^lT 4610 ^1 i firf^ «r^TC^ TO ^ ? 

aF?r^» 0 »^ ^ I 

/. 615 c^ 'e llf5 cm^T?r 6x 'e llx | 

W 3 F?I^“y ^11 

/. 7f5 >6 13f5 m SR^aiJ 7y ^ 13y tW I 

6%+7y»2500.(i) 

llx+13>;s= 4610.(ri) 

(i><?F 11 'S (il)-c^ 6 ^1 '««1 nt6il1 ^it?, 

66x+773;=27500 

66x+78y^27660 

/. -5;--160 [ ] .*. y-160 

WfTr?r, 6 x+73>=2500 

% 6x*2500-7.160-1380 /. x=l%i^^1230 

230 «lt^f5 m 160 ) 

22. 30 m C?, 

¥tw w 51.2-50 wmt 

€ic^^ 62 5r. n. I ^ C3iif^f5 wife 

i? 1 . 43*80 mK, c^f ? 

^ C 9 it^f 5 X f|»i 1 c»i ( 30 -x) f^sr 

^ 1 ^C 9 i ^rrfl^ii ti. 2*50 

62 ST. *f. %n?r ^ I 30 f^ C 9 it^f 5 - 

♦rt^ ^ 1 . 2*50 X 30 Tj 75 ^^1 I X ( 2 * 5 (f+ * 62 ) x x 

Tl ^ I 

.% ^ csTt^ «rr?r»(75-ifx) ^ I 
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75 - iix « 43*80 
' Tl, -^§:c=VTfTf-75 

^1, ^1, A;-V??xfi=.10 

.; c^rMS 10I 


aWirtwl 27 


10 f*f^ f^*l i 8 

^F$t5f wi ^icafsr 8 '®‘i % i ^ i 

<. 10 ^ 'jpirj wf? ^«i % I f^rsti 

^ t^*l ^ ^ 10 *fw ^icai^ 

^ ? 

vil’^ ^f5 f^ '®«| I 5 

'^St^ WR I ^^-R W 


^ I [ P. U. 1946: 

^>T c^u^nr m»i?r 4 u*! c^ c^ 

5 '®«t I ^ cfc»nr ^^>rR m»f?r 3 "sc*!? j^^^r 

f^rm c^ c^wa 4 c^ 


^^S(R ? [ W. B. S. B. 1953 

^ v£i?pfB ^Ko^vn 9 i »if^ 9 c^i 

>I*s^^ 'BITO ^iT ^ I I 

'ii^fS >i*N^ '«RfB ^£\^^z^■^ «ir??r %j«i 

^^c'® 27 ^ptor rw ’^r ^z^ i >r^«ixf| 

^ I [ Utkal U. 1950 

-*7. C>PR 2-, >l^^rjtf5 

8 '®‘l f^^lR TR TO I 

I 


v^8.* f®^T vfi^flS 10 i TOK ^ 

ntf^ «W ^RR I *rK^ <1^TO '^R f^sj 

RR 99 TO I ^1 [ C. U. 1923 





01^(5 1 f^?lT1 2 cm ^9! 

^TR 1^: i} f%« ^t^lfS^ 9r^ ^‘Jlta'c^ 7 'e 2^f^’l 

[ C/U. 1950 (Spl.) ] 

^0. c^ 3^^ 1 f^c9tn ^ |-i<i?r ^m‘'^ 

9i:^ >if^ 4 c^ir ^%9i ^ ?rrsi i ? [:Pat.:u. 1950 ] 

'^i. v£i?Ff5 20 f^^Tir i «rr«rc5?r c^j i 

'^rtc9i m 1 2| fmsrr^ i?ir i 

br^T's -sf^ I / 

vl2. 6§ f5f^ ^ 5i t^t?r I FTfl 

orsTft^i^r c’vas^ c^c^ %«! i ^65^1 ? 

13. 'il=«Ff5 C9rr^ 'il^fS ^T®!^ 12 fkfCST 'il^pfSj^Tl 

’*m •, 7 'Sf^ csrrp mi 4 ^^ ^T®i^ c^f^ 2 f^c^r ^f^c® ntc^r i 

,C«rh*l5 TrsPFfS ^ f^caf V 

. [ Pat. U. 1929 ] 

14. A ^ 30 f^car B C^t 20 ftca{ TO'I A 

me *nf cf^ vii5?^ B 'srrf^^i 

I CSlttt 22 C^ ^Tltf|®l ? 

15. crrar ’W®! feaiC5?r afsifS «i|t|^C®I a?®f 

?Wt^ 8 « 6 faif^C^ *tm \ m f^WS|C5^ a^®rf5 

<«rrf^c®i f^aifS ap?! 7^ cphMfS ntnr i m f^iRc«t?r 

^ ^W«l «f®I^<C^^T55l.’0f®l’?3 ^fiir® *fTRlC^ '( \ C. U.^1951 ] 

16. cm cIcaBI nt^C^®( 2ff^ ^‘^T?( 42 f%, t^. #®t cjaffg ?[<?(tw^ 

Tt^5( C’ftfe'® nt:? I cjcaf^f 40 f%. ^51 

15 f^®IW "^Ka? C^m I ? 

17. m ^’srtc?lt^ 2J C^ta^ ^TC5f cn®I I ^ ^Ta|f5?[ 

ff^ iR t^. '^ai i£i^^ wi:?ftfr?r ^fjf 2 R 

dfflc^ '®[5T?[ «i< ^if!f «P'i ®jtfif^ I 

f f n. B. 1930 ] 
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* 18 . P Q ^t^^^ ^ 21 f%. f^. 500 f^. I A 

9 ^ P B 9-30 Q ^>6511 «®11 12-8 

^fW*a Wl'S ^ I B-^ ^ A-^ ’tto’f 

500 f^l^ C^% ^ (?f e’!®! f 

y6., ^f%5 % 5 f%. R c^ii csfN mi? i 

^ ?jt^ CZTfl^ 40 f%. f?. C^l \?1 W > 131 ? « 1 tl’f, 

<35rrr5? ctWi f^ ^«i ??? mc’f i 

C^’f 

vX 26. 6 30 f%. f?. (?{)m ?T^?1 'S^m 

10 <2}^rt?^ m?«f I cmr®? f?'f? ?nr i 

21. wrrfh 'Sit? t|9i I ^t? 2% m??i c^f^i I c? 

95% f?aRf wf? ^stm? "Sit? 49f&'Sir? ?f|9f I ?T?*rrfr? 

22. CTO nfhPt? 80% 85% ^SJC^ 1£1?^ 75% 

^5? m I ?f? ^'S? 45 BR nfNTf C?R TO, TO 

c?!^ nf(m% ’T^rni ? [ C. 0.1938 ] 

23. A 8% TO TO B-C?' 500 C-C?' f?f TOl ?T? I 

<Jl ‘A TO 210 ^ TO? I C-C^ 

TO C?'8?1 ? [ D. B. 1927 ] 

24. W ^tro 5% TO TO 9 3rrc>f? 4% to to 15 ?Tcmr ^?? 

: «n:mFl 125 TOl ?? ? [ Pat. U. 1920 ] 

25. ^ ^m? 4f5 TO ap? ^1 #f I ^TO 3^ f^TO'S 

;f^?P Rt? ap? Wl 1 >rsi^ ^T? 2 TOft? 7f51^*111? f?ai»5S[ TOca^ 

n^«F?1 TO ?1 ? 

>-^6. 4000 Tot? ?Tf^ fw ^^11^1 i 

C? 5000 Tot? ?T^ f^? ^ST^T? rt^f%? I SIT^ ?? I ?Tflf6? 

ap?^ f " [ C. U. 1949 3 

27. m ?jf^ 800 trm? croi f^? toi^t tot? 

cTOTf5c^ 10% «I1?^ 20%fTO ?? I Of CTOTfS 15% ifT^/& 

?R?f*P5-7 
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25% 9itc« 35 ^1 •rt^ I '6 

W ? [ I. P. -S. 1940 ] 

c^ cji=rrnf^ 5 

ji^fg «i?pri 6 ^ *rfnr5T •, 

W ^tHnr 4 ^si I C5[?rfnf^? 

^ «rrt^ ? 

#29. v£|^ ^1 3 

vfi^ TOT »rfain ^'8,800 h® 

'»ltf^»i '®T^jnr 4 

*rrf?i:^5r ‘i)^^ ^ i 

? [ C. U. 1942 3 

# 30 . viiw 10 ’f^3^f^fiJfv£l^fB>55I-9r«^'5f^^1 ^?[T 

?rf? I ?c»i «[Br'e 1600 «iTfk»r ^T?m m) 10 
v£i^ >^3-^ c^cai >i’\<>f 

4(<tarf^ c^i:ara ^*5}^ mtjn f^«i #51 trc®! w 

«RTn?pp%? 

0^^-' 10 ^ 'Q ii^'Hr mi ^ r 

32. 2tt 'S 3^? w tr&1 ^f5 ♦ni"n^ fTRf?!'® 

(ii) ♦n™ ^rrc^ ? 

33. 3^ 4^^ m tr^ C^*!^ 

*ff^3(T*i i ? 

34. ^ ^*nrrf 5^ ^ mi Ttftnr %i *\^]i 6^ '8 im 

w tfi^srn^ c<rf5m ^f5 *ni"^?r W 

I ^ %Tf|»f ? [ C. U. 1944 } G. U. 1955 ] 

35. 3^ '8 4^ TTl^ 8^ >8 9^ 

mi 41^’^ c?f^ CT ^?r tr^ ^ 

36. c^ 3^ *nr Tffe? ^ A *fc^ M?i 

<fR« t, TO f^f5id??r ^ %, 
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A Tfftw 

frrtTf^ y [ W. B. C. S. 1955 ] 

37. * ^ c^»11 32^f 6=^ Ctre^l ^ I 

32tT?i CJf^ (M 12tl 5 I 

^ 4 fiff ^ TO ^'® f 

i^. ’ ^^15 1215 } »l^'«trrf 5 ^1 

^ 15 i »i^«in w ? 

39. A-^ ^T^1 B-4? 3 '®*l, f^l C-'il^ 25 §T^1 

I 3 «675 ^1 ’^iTf^C^r A-^ ? 

40 . 250 -(?? vuiR 'Btc’f ^ c^, ^tt?r 3 '««! 'e f ^9 

^TC’nr 5 ^C*l^ 950 I [ C. U. 1941 ] 

41 . 20 -C«P *^\^^ ^ ^ W (?R 160 I 

42 . ^Jff^ 8 

80 ^^'^'t^Wf^i ^ 10 W\ 5lfe 

^ ifC9I 75 W\ I *rfl^t5 W ? 

9lB mu 5fiS C^t^C9Rr \»!J 90 •, 5fi5 CWt^ y^^^^ 4|^ 

\»IJ 61 ^ I 6# CWT5 3f8 \*fT V5 f [P. U. 1930] 

«44. CTtm w 

cf's^l I c^'^ ^'s 6 iR 1 ^ 

*rf^ »i)^^ 4 w!f ’w «*tf^ 1 ^^1 ctS|i *(t^ i 

45. ^ »Wlt«iCif^ 6. 'S‘11 

2 * 3 ^ ^VRPnr W’W ’Rfrl 10 «•! 6 

^>1? ^13 ts*! I WR ? 

\4s, ^tl C^U C^ 

W i 0\^ I c^ C5l1?>l^<tJ1 ^ «rft%C9! ^ 
♦lt’>T«10 -c^ C^ ’‘Itaf 1 c^tc^ 

^ I <s^cspf »trf^ fk^ ^ I 



100 




•47. viiw cfRn w, isfc^jc^ <y<^ 

FffIcsT *fc®. ^Jl?^s 

*ff^n I ai<F ^f^C9f ^?f5 

^tf9f *rf^i «rr%^ ? 

•48. A B-ii^ § ^^-1 c^ptJT a 

^»iTc^ 's(’7Rit*s*f 2b 1%8rff^&N f|*rfc^ qsj'ei ?p|^3F[ i c^rf^fS 
3c f%c®iff^^T?r «?jr«l ^R'csf A B-c^ c^f|^ A-c^ 




sfsrH^^r a 


1,1^2 
~a^b ~c ^ 


^<rTT^ 

JTsrsT 

CGraphs of Simple Equations) 

’VWW ( Squared Paper): 

»TT?TWJ RR«f ^rrRf^^F (Sfcsff, c^i^f^cai? 

’itcrwT »i^T«ffir ^?n tt^i #r^'« 

^f«r5(^*(Tft (Census) m ^ ^rpTRarfir (StatisticsHf5^ 

’f^rai wfksRT ^^Tnr ^' 

=T|C^ fifftn Wl Th? I WfkiSii 

fiflPfrc^ isrRr^ «f*ft# (Graphical 
method) TO I 

Tf’tW Tl 

TO! ^TORT 

OT'S^I I 

vul ttto «tn[j mm\9\ ^ TOc?«n 











































W 101 

>8 c^ir -^m «if^ 

’iT^‘M! bj<T *1 c»T. fk. \ fk% c^t^ c^t^r 

’'PT’Tt^r v£i^ *1 I 

( Axes of Reference ) ( Cc-ordinates ) i 

fH i P W!%U I 

p M?r xox' 

^ p ^*nf ’s^fS 

^'hii c?r ^ 

^c?r, o i;§i^ 

p ^ I 

xox' im* 

YOY' >i?i«ir?r^ o 

C^W I O (Origin) XOX' 'S YOY' 

C^r^-f^C^ ( Axes ) I XOX'-<?P X-®,**? ( Axis of X ) «i)Tv 

YOY'-(?F Y-^^ ( Axis of Y ) ^ I 

^'sr-c^t$ ( Abscissa and Ordinate ) * 

^ ^T’lr«f p-»«?f'si^W x-'5;^'8 

Y-^ ^ ^^Tl ^*9^ I 

P ^*nr PM '9 Y-^*^ PN I 

PM'8PN^^f$ ^t3^1 1^31 I 

li,^^ (Unit) *(fl?1 ’T'l^l ^i[|f ^ i 

TO ^,f3M->> 3}^^ 315^^ PN-:r »i|^ I «4I^ X «iiw^ ( PN ) P 
fH^( Abscissa )^y ^^^^^z:^ ( PM ) P C^ti& ( Ordinate ) 
^1 ^ I oTO ^ '8 c^fSc^ nrfii'rt? ^ ^ i to p f^?r 
^n^(5,6). 
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( Convention of Signs) J 
;ic »rt«n ‘+’ ^ ' f6^R8l i 

^ y ^ 

w ^ ‘-* 1 

w >8 3 ^ct to 

I 

(Plotting olft>omts): 

f¥55 

^^fC5r ^TOf *nfTO aw^ 

^ I O 

c^ ^Ffro I 0-t 

«TO^ ^81^ I <W <^1^ 

o fH ^ (’S35;s^<?r ) fN® 

^^•11. (3, 4), (-5, 6), 

(-4, -5) 05^^ (6, -4) 

^TOf ^ I 

T\^ CTOSt XOX' 'Q YOY‘C^ 

^ ^tf^, cptH 

0-c^ *nil ^ 

circaj^ >farrc^ tItof 

I 

W( 'fir 3 C^tfS 

4 1 o ^ f^ 

3 ^ 1<m ^ftft ^TOf 

4 irRn I- n*w c*r«i 1 ^ cfm^ 

»4t tWf (3, 4)I 
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JWy 0 1^ i?^r$ 5 ^ i«r5ri 

^f^Ti ^*fc*as 1^ 6 ^ I 5f«f^ c^^Tft^r c^ 

cm1z^ %f5?r TWf ( -5,6) ^ i ^ 

f^f5 Q/ 

o ^r® 4 ^ ’f‘| 5 {i 

<7lcb< f^cT 5 if«t;il I if«pri c^r^rtr^ c^ 

( _4^ _gj ^ 

4 ir*w T%® ^ I 7r«i3ri ^ r^ttr 

f4*t(5^ ^H J^ ( 6, ~4) I STR f^sffiJ s. 


SwtW 2. 3 ^e| ( 3 ^ 4 ^ 1 ^;^ , 


^ xox' yoy' 'spip^ *nTOrip 0 f¥?c® c^r 1 

o-c^ ^ ?[R^r 3 'Sic^, «i<ff«, 3-f5 ^i)^ 

p f^ifS 'irf^® wl I v*i^ P 

(3,4). 

[ viic^ JC-3X3-9. ^9-^ 

I ;j; — 4 X 3 

= 12. 12-f5 

^♦fc^nr 1 ] 

^wm«|3. (6,-4), (3.0), (0,4) 

( -3,8 ) ^ft® ^t%l 

c^ ®tw ’RTO^rtir i 



Sf 

ZS! 

IB 

■M 

Bl 

■ 1 

■HI 

■■1 

IBB 


SI 

BB! 

■■ 

■ ■ 
IB 

■ 1 
Bl 

■■1 

IHI 

■ ■■ 



■I 

■1 

■I 

■ ■ 
IH 
■■ 

i 




■■ 

■1 

■■ 

IB 

■ 1 

B 

■1 

■ ■1 

B 

■ 

BB 

■B 


■ 

■1 

■1 

IH 

IB 

■ 

B 

■ 

B 

11 

■ ■ 
BB 


■ 

HI 

■1 

■■ 

■ ■ 

n 

■ 

B 

■ 

■ 

B 

■ 

■ B 

BB 

BB 


■ 

■1 

■1 

■■ 

■■ 

IB 

■■ 

■ 

B 

■ 

■ 

B 

■ 

BB 

BB 

BB^ 

■1 

H 

m 

■■ 

■1 

■■ 

IB 

■ 

B 

■ 

B 

BB 

BB' 


^ 1 

rai 

IB 

B 

B 


M»C' 

HI 

IB 

1 

■ 

bS 

■■■» 

ill 

II 

■ 

■ 

III 


XOX^ YOY-C® ^f5 »£|^^ ^^tCW^a5«rf^0<^ i|9ri^^lR 

^ I TffTV iffwl dill® ®?r I ^ 

^Wf^ ’ft^n^n (6, -4)'8(-3,8)f^553W»R^®{f I 41®!®^ 

c^, TOmtfiJ (3, 0), (0,4) w i 
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<*li|irW 28 


Tf*R ^ > 

[. (6,8) 2. (7,10) 3. (-5,3) 4. (8,-6) 5.1 (r5,7) 

i. (5,-9) 7. (-8, -4) 8. (-6, -10):,9. (-12, -8) 

10. (4,6), (-2,-3), (0,0) 11. (5, 7), (-1, -2), (-Sr-sTl 
L2. (4,-1), (2, !),(-!, 4), (-3, 6). 


>*nrfPt» i!P^ ^ ( Variable, Constant and Function) i 

c»fTfCT Xy y, z ^rffn 

jfe'S I 59T- ( Variable iQuantity 

fl Variable ) 1, 2, 3 (Sjf ^1 u, fc, c ; I m, n ; p, q, r 

tfnfi’fcff; ^1 (!|5^^ 

iConstant Quantity Constant). 

Ul’iFfS ^ ?rff^ ^ 'Q ^ ^ 

( Function ) ^ l iP»IftP(f5 x 

Kx) ^ ^ I 

x-^-^ ^tctnr ^ m 

:¥ffB «(%| ^ fH ^ I 

Kt^ v£i^ c^«rWKi f§5 I v£|^ c?f^tTf5^ 

I c?f^ ’T^»i w nir?[ I 

^ f(x)*‘ax^+bx-^c ^ >rR'«f% (?T#J^ fix)-^ 

5rR ^ I fN’TRc^ C’FtfSc^ y ^ 

^ f(^)-y. ^ JiTRif 

^1 (Independent Variable) m 

^fji( ^ ( Dependent Variable ) Wi P I 



C9i<r 
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»f% ^ sfl w ^ fix) I 

y^ax+bf C®!^ } [^srm y^ax+b, 

^1 ^ X 'Q y-^ I 

(9^: v£i^ ^n I 

( Locus ) S 

^ »!«l»t?r^^ ( Locus ) C^ ^^«l 9^^ C^-C^ 

^Bf C^TfS^ ^Vli «tTOf TO, ^ llft¥H*i 

( Equation) TO I 

( 2 |^ C^l’^lfe ( Equation of the first 

^degree in one unknown ) s 

1. • ;c«0 j; = 0 C5|<tf53[ ^ I 

VCi{ XOX' vil^^ YOY' ’flI"'lTO 31^^ \9|f^=l 0'C$ C^? 

I v£i^f5 TfTO I 

Y-TOiT ;c-vii^ ^'RTf 0, 

^?rfN x-0 Y-^TO^f5t I 

«itTO, CTOIJ x-’sc'j^ < 2 tr$j^ ewtf^y 

Tr=?R 0, I 

^?tlBr*l 2. •{of JC - 5 >}^’!piR:«l?r (R^lflai ^ i [C. U. 19481 

ib) y7 ^ ^ I [C. U. 1944] 

(a) [ viiTO 'TO »nR ^ 

'^^5 ai’vm >rR I ] 

TO XOX' YOY' <R"nTO »l^TO 
I ^tTO I 

x-vtowr 0 TOfro 5 M Tf^f^r ^ f 

M-vil^ 1(1(1 %1 Y^’«(W ’ITOTO AMB a^riB ^ I AMB 
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^ x-i£i^ 5 »rsrf5i I amb 

x^5 >!^hf^®f5 C9I^lf I 

(b) lii^fiS fm 

C^Tf5 7 I ] 

SIR ’w, xox' YOY' '5i’m 

*ni I 

Y-^R^ o 

7 ^ ’f1%i N Tf^rsT ^ I 

N-*n^ w fN x-'Bfc^ 

CND ^ I CND >l^mt^ 

€f:^ c^, 

y-4^ tI^ 7 3Tsrm i cnd »ri9ir^ y^7 

<8T<rfM I 

[^fiit^ ^ ic-a>i^^Rrc«nr 

Y-wm y^b si^W*f?r R^li >1^(11 X-W7>FS 

I ] 



^tC5«r fw< (S^ffes (Equation of the first 

degree in two unknowns ) : 

^ft10l«| 1. y’^2x iTR ( 

^ srrsmt^ :-— 



D 

2 

3 

-1 

-2 

Wry- 

D 

n 

6 

-2 

-4 
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TO xox' YOY' 0“^ 

I *^TC#af (0,0), (2,4), (3, 6), (—1,-2), 

^-2,-4) Tf*r*i ^ w 

5ff?t:^ 01 ^ CT, 
a-cTO 

f^Tha m I TO 

^?TO|tf5 PQ. 

^t? ct; p (6, 12). 

c(r«rTOi ^ CT, 

^ <2ir$j^ f^ 

t5f-c’?Tf5 ^ ^ I 

1^ ^ c^m cm^ ^- 
mf^ ^ ^ sn I 

f^’i^'®'!»k<j, X 'a c^ >i^9f ^It^ 

y==2x ^^^fl«tfBc^ f^ 

PQ i 

.'. PQ y - 2x C®f^f^3i I 

^*rfwl 2. 6;c - 7y - 42 C9f^5 I 

6jc-7y-42 ’*<11, 7y-42—6% 

^ 6:c—42 

^1, 7y " 6jf - 42 y- — j —• 



^ ’P?hwi‘ni TO«t?, TOtwl ^:— 
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TO XOX' YOY' 91^^ ’SiflfH O'C^ c^ 

^TC^ I «rf^^1 (0,-6), (7, 0), (-7, -12) 

41^ ^TO ^ TO TO% ^?ff^TO» 

f 

^^W ^1 TOOf^ ^sr I TOW, TOHI^ AB. ^jC^ 

^m(i2,4) 

^1 >ifhRr«ff5 fy ^?r i 
C5f«n Tf^C^ 
C^y ^ ^ »T ^T ? 

TOI 

I 5ii9|cii«rr9 

1^*55 TT^'fw 
^T^1 4f*f5 >I^W*tiB 

^1 > 

'9 3MI1? c^ >1^ ^ 

TOf AB c?r«rhr i 

.*. AB TOC^^ Sx-ly 42 i 



3. C9T^fM a;- 4 ^C9I CSj^lfe 

•5 

TtP(fB?r w 'iiR^ RT^fB?r TO 0 <Rf^l 

TO f^<f W 1 [ D. B. 1928 3 

?fL!lZ CSi^ v!|^^ y “ ? -- ^ »iflW®tfBR I 

3 ^ 

.n^Jit? ftnra 5!:^ y-?5^>if^w‘t9 5tH«f»if»iPmi’i>?1?tn:- 


JC" 

1 

-2 

7 

-8 

ysa 

3 

1 

7 

-3 
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’iR xox' YOY' o-o® c^ 


I ^ ^C?F 

(1,3), (-2,1), 
(7, 7) (-8, -3) 

1[T*r5T ’qRT'il’T^ 

^1% 

TO- 

c^«n m\ »nf9r- 

<Dt c^r^ftK 

f¥55 ^-cTffS ^ 



Tff^sTTOr I 


c9T<rf^ (?r^ vr^cvsc^ c^, 5c«»4 irr^r^s •, «(tire c?ti 

TO 0 ;c-vil^ TO“ -3*5. 


®trte«|4. ^£m 51^ (i) 4;c+93;-36»i!^^ 

(ii) ^-|«l-^?i c»r<rfia[ i («fc^ c^i^rfew m wss 

%?f I ) (£|:rf*l CT, C’lW 3>-^ 

I [ W. B. S. B. 1956 ] 

’ifhR‘1 (i) TO^I TO y« 


TO^t% s- 



0 

9 

-9 

w y“ 

4 

0 

8 


^ TOR , » I ^^*1 ( ii )#^ TOnTOy “^^^^ 
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’tWRi :- 



0 

9 

18 

y« 

-4 

0 

4 


^ xox' yoy' sr^Ti:^ \9#g: o-c^ (r^? 

I ^95TO'^?r vii^fu tT^ (i) ?f^ fiJIf* (0» 4), 

(9,0) sm^ (-9,8) f^=^3nr ^ 

>iT^ 1 

*l<|«IW<lliJ PQ. <2ft^5rp 

I 

.'. PQ ^!OT^«rtf5 4A;+9y=36 (?\^ I 



^^*r5Tpr, 4?^ sfftii »p?h^*i(ii)?^4rr«(o,-4), (9,0); 
vii^^ (18,4) »4i^fB irr*f5^’Tt^tnj 

^Tl W &fST I 3(W 
































cm 111 

Rs. isfOTv ^-(?frf5 

I 

» 

.'. RS |-|-l ’Tfhp^cl^ i 

Sf’tF cm PQ cm R8, x-W^^ 

c, (9,0) w y-w^ mmc^ A, (0,4) b, (o, - 4) 

C^ ABC %f«rf5 I 

«W«|S ABC^i^ 0A=0B = 4 v«1^ I 

/. CO, AB-«11^ ( V OXXOY ) 

/. CA = CB, «(<t^ ABC I 

^5 I 

f5f<fl ( To find out the equation 

from the given co-ordinates ) : 

c5-cTf^( ^ (srs^i ««rff%c9T ^ ’Rp^^ 

^^*1 wt m\ §«rR[5C'Rr 

5^ I 

1. (6, -2) (-4, 4) 

^<5^^ I 

y^mx+c* 

«(<»R ’ifhWW - 2 - 6m-|-c —(O 

5»rte®T, 4- -4m+c •••(ii)' 

(i) (ii) ’i^*! *rr«n th, m-"~| m c-|. 

».-. ymx+c 

% y-ix+i Tl, 5y+3*-8' 
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29 

1. cmf^ : 

(i) 2>y^5x (ii) y^Sx+A |[(iii) 2^-6-3j; 

<iv) .'c-2y“0 (v) 3 a:-5j;- 3 (vi) 3 a;+23;»24 

Vii) 2;c-7v+12=0 (viii) |+|«1 («) a+s-"! 

x) (xi) ;c-(y+l)7 (di) |+5~1 


2. C5I^f^3| ^^5? ^ 

(i) 2*+3 (b) Sx-^S 

(e) *+® (f) 

(h) —x-2 


(c) -7 a;+o Kd) ix 

(g) 


(0 (3, 5) 2) (li) (4,1)4^U0,7; 

Oil) (-l,3)vii^^(2,l) Ov) (2, 3) ^^^(-3,-4) 

Ml ^ I 

5. 1+^-1 «lfiT ^£11? 

^?tCfl ^fSTTf Ml ^ I 

6 ifi - 3 —“ —jr wfii 

7 . x’^3 ^^c»i m 

ciMl Ml 1 ^ I 

8. (5-jf) C9[lf$l ?F?r iill^ a;=» 7 JlTl 1T5( 

1 ^, c^ilfw Ml m I 



f^«f tfrtr 


9. C9[<rfF3i ^ df^rf'S C^r, (i) 73C+5>>=24, (u) y^2-x 
(iii) 2 a;* 9-j; 

cfw I ^ I , 

10. .(9a!+ 4)'BTCWPfS? C^r^flll^sT ?F?r ,i|^^ = ^ ^t^ 

w, c^r^flai c*r%i ^ i 

2jc+7 3x—7 

11. -y- = —^ CST^f^H m^ 

12. y) j;=2, (ii) a;+j;“ 12 (iii) 2A;-y+6*»0 i 

f^s{f5 ^Tfi nfi® ’T?rsTC?r<n f%Jr(5?r c^i^rfpiiis^ OTf5 
^?rfBc^ cf !T i f^5rf5?r 

^1 *.• • 

13. I+I-1 

^ I '«c?[^TfB ^?rl f3f§wfB?r w f 

14. cjf^'QC^f, (2,3) (-3, -1) mr^r ^n?r (7,7) 

I ^ m i 

15. cff^'Qc^, (3, -2) (-3,2) >f?r9ic^<rrfB (0, -3) 

( 2 , 0 ) 1 

16. df<rr« C^f, (-2, -14) W (-2,2) 

♦r?i’'’^r?[P5f^ I ^?tctnr c^wf^ ^ i 


<sm\^\ 30 

() 


1. »!5rr«rrsr m s 
(«) 


4-x_5-x^6-x_^ 
«i 5'*^ 6 "’-^ 


ib) 


7x^ 


(*-1X2*-3)"®^ 

2. 5^ ’R<m? ’WS 632 i SsftOTI ■«wis ^»Rrl5j 3 «>( I ’tWl 
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3. : 

(a) fl*-Z>*+2fcc--c® (b) 4jic®—4a:>>— 2yz-z® 


4. : 





5. n.’ll.'«. f^<?f’iRT: x^+2x- 15'Q x^.-x-6 


6. fiW*! ^ : 

(a+b)2+(fc+c)«+(c+a)®-(<i-6)«-(6-c)2-(c-a)» 

=4(a6A'fee 4* ca) 

„ 2*25-1-44 

7. Vt*i 4*^ • 1*5 I 1*3 

8. i--^=aS-6» [W. B. S. B. 1932] 

bx ax 

9. ^ 7} »i^^<TH5?r *#5 45 

’vto ^ ^ *Rr^ Tt5f^ I I 

10. f^«l ; 


(a) x*-3;c®+l (fe) (a+fe)*-7(fl+fe)-8 


11. jc®+“2“7^^jc®+“6-‘ii^’rr5T I 

12. (a+l)x(«-l)x-5^^ 


13. X® - 7x - IS-Cf ^ I 

14. »[.’ll. «. Mg’W : x\x^-A)^ x^-\‘2x^-^x’^ 

15. (1,3) (“2, -6) fg*55g ^ att'S eg ’Ri’icggt 


16. ’RTgt^r^g: 


x+a I ^+2fe , £4^ 
2fe+3c 3c+ii <2+2fe 


17. P Q 5JW ^ ^ cjg filf^ ggiaiiirsf 36 

1^. f^. w 44 f%. fg. cgi’t fw »Ttft9r i (^^ 

200 f%. % ♦rw iJsT ^ ^ ? 
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18. (i) a+fe+c=5vii^^ a*+6®+c*-13 

'* a 6 +fec+ca>vil^ ^rR ^ I 


EC. U. 19401 


(ii) x^ay rT“+T-rL*l 

IH-fl 1+0 

19. ^; 

(fl) (x+l)(;c+3)(%+5)(;c+7)+15 {b) x3-2x+l 

20. a+b+c*=0 «Rrn af? - fee - -(a6+&c+ca) 

21. -5Rr«rf5f ^ : 2A;-y“5, 3 a:+23;-11 


22 . ^ ^: 


l + ;c . 

i-:c’^l+x“l-j«;2 1+ic® 


23 . ■>f. >rl. 'Q. ! x^+3x-10, x^-x^-14x+24 

24. »f. ’P? : 

*®-3a:+2, x^ + 2x^ — 3x x^+x^-6x^ 

10 14 Q ' 

25 . 5 ^^ 9 + 2 *+ 9-*+8 

26. 2-f5 ^ 3-t5 

2 5-f5 ^15118 '5 iRTii»t 1km ^Ikm l i ^Rttic»i^ 


**<<01 ? 

27. C9!^ ^?[ : 

(a) %=s 3 ;+l (i>) 23 ;- 3«-5 

28. m : 

f' 

(a) %3-3a»x+2a3 (b) 14 a;-3;c2+5 

29. (i) ^ x+y^a, x^ + y^-b^ x^+y^-^c^ 

^ CJf^'S c^, +2c® - 3ab^ 

(ii) a+fe+c»0 film*! m 

ab _, _ fee _. eg _ - 

a*+afe+6® 6®+fcc+c® c^+ca+a*"* 

30. «. ^ : 6x^-x~l^ 3fl:= + 7A:+2 iiW^2;e®+3x-2 

31. ®r. ®ji.'«. ^ir: 

2jc»+9jc3+4a:- 15 'S 4*»+8jc2+3je+20 
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32. (a) 

/L\ 1 I 7 5 I 3 

x+l'^x+5 x+3’^x+7 

t' 

33. ysi^ w ®r^ l toT’f ^ 

i ^ 6 m^r i I 

34. x{2x+l){x - 2)(2x - 3) - 63-:^ ^f5 'snamn «wn ^ I 

^•5 jRTST^^- ^Hh-c) . bHc~a) . cHa-b)i 
(a+6)(c+a) {h+c){a+b) (c+aX6+c) 

36. ^wm*l ^?r S (a) 17 :c-7%2-6 

(&) 4;c®-4;v3;~2j;z-2* 

. 37 (i) (a®+i>® )U*+3^®)-C^ ^ \ 

(ii) P^+r^-2v(,mH^,l+\-l 

o—a b—c a c b 


38. ^fi5 ^Tfl? ’f. -S. ^-3 31. >rl. '®. 3**-5je* 

-11*—3} ^Tf^c^nr *® -2* - 3 ? 

39. W *+y-3-4ji:-5>^+6-=0 

(b) 17*-73;-52}3*-23; 

40. (-1,-6), (1, -3) ^m{ (5,3) »Rr3ini^ 

(TT CWW ^U, '®T^T^ I 

41. 10 f^^T?r ^?(n 4lfL>14 7 % i 2 '4W 

<3^ ^c>rj 5 '©Ilf \ 


42. (a) n. ^1. f^<?I ! 

2*®+5*®+*-2, 3*® + 10*®+9*+2 2jc® -3jc*-2 

(6) 3r. > 11 . ©. t^*fif s 

2 jf ®+ 3 *® — 3 *— 2 , *®+ 4*®+*—6 6 ** - jc * — 4^—1 



*®^ (j:— a)® __ (*~fe)® 
^ a(d:-6) b{u-b) 


43 >R3i ^: 
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44. 650 C^ >6 uq^irfs ^ m 

12^% Mti^ ’fspfS ]0% csrf1» 52 ^1 «iT« 

I OTTSTfS? W ? 


45. 


46. 


f^^«i : (a) “ (| ■“ ^)^ ■ 



47. 


>ra9f ^ 


(&) (;c+l)U+3)U-4)(:c-6)+24 

4a2 -(b-c)®. b2_(2a_c)2 c2_(2a-fc)2 

(2a +c)2 - 62 '^{2a +6)2 - c® '^(6+c)® - 4fl» 


48. J^tsffsr ^ I 


(a) 5+33,. 8,^-103-56 

X X 


( 6 ) ax-\-hy‘Cybx+ay‘d 

49. -»f. >rf. 'Q.'«5T. ’Tl. 15. ^?r: , 

3;c2.|.16%—35, x^+343 x^—x^ — Alx+K^ 

50. 'BTfif^tTO €fT^c«m c^3i^ 192 I bf^ 'e 

«2t^ 2 cwm^ 60 I 

'8 ^ ? 


51. 

52. 


1 +?- 

6 


_6 

a+6 


a® , 2a® 
a6-62 a2-62 


(i) a+6+c-0#:3r, 


, a*+6^+c* ■■2(a26® + 62c®+c2a2) 



sfw 1-2^^+6 ® 
1 - 6 *' 

<2fNt*l i- 

1 — xy 


1-6® 

1+263;+6®' 

26 

1 + 6 ® 




[ C. U. 1943 ] 


53. W5: ~+|-l-«ii?r C9[irf^ ’W w 

( -8, 6) c»lirf5c«P CT TO, 

^5Tm irtST? ^4? ^ I [ W. B. & B. 1954] 

Ctfirt^a xy-l-3(ir-y). 



( ?»fsi (Sf% ) 

9m arcrrm 

fims ' 

( Quadratic Equation ) 

CT 'sissT^ Tff^ Tl ♦fif ^ 

-t^RPt^ *nr <*rrc^ 511 , fWs ^1 ijtOTi 

( Quadratic Equation or Equation of the second 
degree) I —7-0, jc®4-5a;+ 6-0, 2jc®4-3jc —4=0 

I »rr*rnr«t^:, ax^+bx+c^o, (a^o) 

^?n ^ I 

(i) CT 'sissT^ TrPtt5?r ui^nf^PPtl cw]^ n? !?i, 

ft^rs (Pure Quadratic Equation) ^ I 

a**+b-cJic®+d, I 

(ii) CT new? 511^ nW'8 

W^WtW fSriSf (Adfected Quadratic 

Equation) wen I ajc®+f»x+c « 0, vn^fiJ I 

Offein S a^:® +fcA:+ c=0, ui^ »rrwT?«l %h5 »1^W«1 a, b, c-ui? m 
*x^-^m (?1 wTPliS?) wTc^i? ^n? to sn i 

A. fira^ f^W«5It^ S 

fwwt^ ^ <mt? ?wtwtw wti ,— 

(i) »i^TOW? nw«fTO ui^nc^ TPTMf^ ^^ntwwF 

»RtWP? TO I 
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(ii) ‘CT 

♦rt^ *(^r?w ^ ^rarhs Tr% w! ^ i 

ori^*’ ^t^r *rh6fi TT^, 

—v£i^ ^R1^ ^*r8fi> ^«tt^ I 

^irrt?(«|l. ix-^2){x-2)=32 

(x+2)U-2)-32 x^-2^’^32 

;t:®-32+2* [ ] 

^1, j|®-36 .*. 

.*. ft®?, x^{+6) (- 6) 

[ iil^rcs? ’ilTSfnc^ 

(+6)x(+6)-36; (-6)x(-6)=36} 

/. 36-vii? (+6) (- 6) ] • 

^ . 3%®—5 l5x®—6 4a;®-7 

W^*l 2. 3Wr«rm S s—+ —;r- -? 

3a;®-5.5a;®-6 4a:®-7 
2 9 “ “6 

®i. ’ll. 18 ^ ^ m 5^— 

9(3a:® - 5)+2(5x® - 6) - 3(4 a;« - 7) 
27%®-45+10A:a-12=12A;®-21 
% '27%® + 10:ca-12jc®-45-12+21-0 [ ^ ] 

Tl, 25 a:®~36«0 (5;c+6)(5a;-6)«0 

0 Tffn 0 I 

/. 5a:+ 6=®05;c—6 — 0?^, 

5ac--6 'SC^, 5*-6 

.-. .*. x^i- 

.*. .^^frw,A;--S Wtf 
[viprrw *rcf 
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^torWrt 3. JlJlWJr s 2(3*® - 2) - (4*® - 3)=4(2+*)(2 - *) 
2(3*® - 2) - (4*® - 3) - 4(2+*)(2 - *) 

J^«1Sl? »l. >11. «. 2 ^ ^ •WC^ «<! >^^^<1(8 

4(3*» - 2) - 2(4*» - 3)=3(4 - *®) 

12*»-8-8*«+6=12-3** 

>11, 4*»+3*®=12+2 [+>1^^111] 

>11, 7*® = 14 
x®=V'*2 

Tl, *»±'/2 .'. f^c4?f1w, *= ±-/2 

’Rtfn>R: 

^a+xf a — x 

..^i o-3g \^ _ a4“jc 

\ 'a+jc* a — x 

16(|^]* -1 [ ^1 m ] 

=* 1 [ ] 

^(a^)*^ ^ ^ 

^1, 2{a-x)^a-{‘X [W*f5T^^1] 

Tl, -3x--a [<W^?rTlT^1] 

^1, •*• 

« 

«Mirt*I1 31 

>wt<rR>ra: 

1. *»=144 2. 5*»-500 3. o>**-o? 

4. 2*®-32=0 5. 3*®-7-9-6*» 6. 8(*?-3)r6(*®+8) 

7. x-l-o 8. |+f-|+| 9- 

X Cl X X O M*0 
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10 . 

12 . 

14. 

16. 

18. 

19. 

20 . 


1 + 2 _ 

1 


11 

2*+l„*+8 ’ 


;c+l :c+5 

2 


XX • 

x+1 x+4 


x+4,x-~4__ 

10 


1 ^ 

5 .___9 . 

8 

x-4 x+4 

3 


Xi3. 

x^-2 3x^-Z 

a;®+1 

3jc*-4. 2 

;c2 “^4%2. 

~3 

-3 

15. 

a_^b _x^x 

X X b a 


a & 


a2+6® 

17 

5 . 3 _ 

8 

a:ic+6 bx-a ; 

x{a^-b^) 

jL m % 

^2—3 ' — 7 

x^-5- 


2 - l(x - 2)(;c- 3) - ^(x - 2lXx-14) 

+ 3)+K^2+8)+|(x2+ 10)ml(x^ +11) 


—(% - m)* + -(jc+n)® 2(m+n). 

W1 H 


B. frosf S 

(i) ( Solution by factoria- 

tion ) t 

gtn %h5 

nifisfe' ^44* nr*p ^ \ 

^1^«l 1. 6x^-llx-10-0 

6%»-ll%-10=0 % 6jc»-15;tf+4;c-10=»0 

^1, 3jc(2;c-5)+2(2;c- 5)=0 ^1, (2x-5X3«+2)=(> 

0 ^5T 'il’yfB ^tf% 0 I 

^ 2«-5=0?5, ?lfw, 3 ;c+2«0 

2jt=»5 ^5C^, 3 x=-2 

« 

.*. ^“2i T| -f 

<&ftllf«|2. (3 x+1)(2jc+3)=3 

(3a;+ 1X2%+3)«3 6xa + llS:+3-3 

6x®+lljc+3--3-0 

Tl, 6 jic*+11x- 0 U :c(6jt+ll)-0 
5^f8 ft% 0 ?^C»I v£i^ ^ 0 I 



122 


«-o, 6*+ii-o 

’ll, 6 a:-- 11 Cwwr^f%|] 

•*• jc —0 — Jg**- 


3. ’Tsrfirf^^; 

a; x+b a a + h 

1- 1 ^1_ 1 
* x+fe a a+b 


[ C. U. 1921 




A:+fe--.r a-f-J —a 


x(A:+fe) a(a+fc) 

*{*+6)"o(o+fe) [ ^•WTf 6 wn m >ffSn ] 

^U+fe)-a(a+6) [ W*f=T] 

Tl, x^-{-bx^a^+ab 

^1, x^--a^+bx-ab^O [ ] 

{x-^a)(x-a)’{‘b(x—a)=^0 
Tl, (x-a)(x-^a+b) — 0 

0 ^c»r ^’pfB ?rTf% 0 \ 

A:+a+6=0??r, 

^ a:*-(£i+6) 

.*. x^a «rvli1, -(a+&) 

4. ^ : -4t+^^=24 

a:+1 a; ® 

r E. B. S. B. 1950 ] 


•*. A:-a-0^, 

^ST’T x=^a 


«+l ;c 

% ?!i^£±l)!.i» - 2 x»+ 2 x+l 

x^+x ^ x^-hx 

13«*4'13a;-12a:®+12a;+ 6 [ ’WWHfsr ’ffihn ] 
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*®+a;-6-0 
^d, U+3)U-2)»0 

^ 1S«l?»f 0 Tfpt 0 I 

JC+3«01^, ^fw, x-2-0^1, 

-3 TO, x-2 

.*. %f5rfNr, JC--3 2 

I 

(ii) ^%| »p(t«r|iT (ttar P^^«feR( »rtfftr«l ) 

((Solution by the method of perfect Square ) i 

TRR ax^+bx+c=^o >rr(n^*i i 

^ nro ‘4a’ Tf^ri «•! 


4a®%®+4a6A:4- 4ac - 0 

« 

Tl,. 4a®;c®+4afc;ic-— 4ac 

[ «w®? ’pRti ] 

Tl, 4a®jc®+4a&;c+2)®s=&®—4ac 

(fe® ^ ] 

(2ax+fe)®-fe® —4ac 

2ax+&=± Jfc®—4a: 

?[1, 2ax^—b±Vb^4tac 

[ ] 

' ^ -b±Vb^-4ac 

2a 


^fiS ^^c.Nst5, 


-b + Vb^-4ac 

-fe- Vfc* - 4ac 

• 2a 

2a 


iifiqjs (i) ^fiif^^ 4f*ff8^ «f<*R;3i %9 ^srrsrt 

} c»r^^3 ^^TC’P »TS[f “^!fsr ^n?Tc^?r 

■^•rl ^ I 


(ii) «ff3pTrff *rT5?tC^ 
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2x^'¥3x-i^0 

ax^ + bx-^c-O-^^ >lf|^ ^1 ^fl^1 crf^ nt^^ 
fl-2, 6-3 C--4. ’?3[T^tfl’, 

,«-3±i^^-4.2.(-4)_ -3±'/41 

2.2 “ 4 

4 4 

^ftJB(«|6. 4;c2-. 16x4-15-0 

vfl'^rfR, a —4, 6=*—16 c=®15 

2 4 

_16±'/2^-240 16± ^/I6_16±4_20 12_5 3 * 

8 "8 8 “ 8’ 8*2* 2 

) S 

4x»-16x4-15=0 
% 4x2-6x-10x4-15-0 

2x(2x-3)-5(2x-3)»0 Tl, (2x-3)(2x-5)-0 

Tl, (2x~3)-0 4^^(2x-5)«0 ^1, x=i|. 

iirtWl7. x*4-7x4-4 x24-7x4-9)-3 

SIR X^ + JX'^Z. 

^ %9f 5lfh^?re|f5 X4- v^(z4-9)«3 

x-3-7\^(ir+9) 

% (x-3)®-24-9 

4l, 2*--624'9 —24“9 

^ 1 , z^-7z^0 ’? 1 , 2 ( 2 - 7)«0 .-. 2 - 0,7 

^ 2»7, ^ 24- V{z-\-9) - 3 ^ 1 

/. 2 = 0 

2-0 x*4*7x-0 

x(x4-7)-0 /. x»0,—7 
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8. mm ^ : 


*+i ®6 


»+i=4 


;c* + l_^ 
6 


6a;®+6-37* 


Tl, 6*® —37*+6"'0 Tl> 6*®— 36*—*+6—0 

Tl, 6* (*—6) —1.(*—6)=s0 

Tl, (*-6)(6*—1)-0 .*. *-6, i 


32 


1. 3*®-10*+3«0 
3. (*+4)(2*-3)«6 
5. (2*+3)(3*+l)-3 

7. (*+2^)(3*+7)-| 

9. *(a® + l)=a(*® + l) 

11 . 


*+2^ *+6^^ ^ 


2. **-17*+72=0 
4. *®-26*«407 

6. (^+|)U“-|)=I 

CC. U. 1931] 

10. a** + (6 + c)*«=£i+6+c 

12. *£2+6<*r^„l 

*+2 *—6 


8. ^+? = 4i 

3 X ^ 


13. 

14. 

tf 

15. 

16. 
18. 
20 . 


*-3 


*+3 

/*i3)'“_7(*±2)+i2_o 
\x — mf Xx-^mf 

3 


[ W. B. S. B. 1952 3 


^+1 + 2 ^ *+1 . 
2 *+l 3 


__5 
*+l 6 


*-a *+a 


*+a *—a 

1 2*-l-17 _ 2*+15 
3*+l *+7 

7 - 4 ^1 

3*-l“*+l“4 


f6f=0 17. 

'*3^ 19. 


2* . 3* -l _ 5* —11 
*-l *+2 * —2 

^+|' = 13 [D.B.1936] 


15 


21. 3(2+*)=4i-3+^ 


22. [W. 8.3. 8.1955] 

* + 6 *-6 * + o 
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23. 

(*-ir+^(*-j)-5-'’ 

24. x^\-25^ 

*25, 

x-a.x-b a.b 

r.' - 

x-b x-a b a 


*27. 

2*»+8*-3-2v"(2*»+8* 

-3)=3 

28. 

1 1 1 1 - 1 ^3 

«+<* X’^2a j«+3a x 

[ C. U. 19501 


c. . 0 ?stt;g^ g 

^?wf% nrf^c^ I 

tarti?r«l 1- ^ thtt^ 

crw §6 ^ I 

’'1^^=' a;. 

.% em x^+x=^56 

^1, jc®+«-56-0 
Tl, (a:+8)(x-7)»0 
/. ^5 {*+8)=0, 5r^(x-7)»0 

%+8=0^^ x-7-0^C9I 

:«:--8 x=7 

/. ’f^^rrrfs - - 8 7 

(?r, 72 + 7 ->56 vH^^ (-8)2+(-8)-56 
»(^«fJl - 7, ^«ITI - 8 

2. 20 5 fitt^fC^nr 

CWK9|^ csf ^£i^f5 ^^frfcapr ^ bf<j w 1 

fl;2-20Rx5t^.«100^^R i 
,% *» V'lOO ±10 I 
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i^i Ttcsr? ’^i tii«n^ *fTnr ^ i 

ar^ s finm%® c^ fNffS «c«f? 

»!^t?PltC^ «St^®f?r ^SICTT’IT, ^ 1 ^ ^Rc '4 ^ I 

^wtf?r*l3. C2?u^ 7 f%. R’rfei 

4f I ca^TC^ C^^r 2 f%. f^. % «fC9r 

cjfhrf^ c^T’f w ? 

«rC9l C5?Wt^ c^’f a; f^. R 1 

.*. c^\zm ^5^9r ’ff^ (;K-f 2) fk. 

*m^(x-2) f%. R I .*. ca?r?:^ «r?^ 7 f%. R 


7f%. R wmc’f 



4 



*+2+.-2-‘^ 


zi 

7jc-14+7:c+14 

14 


;«;®-4 

3 

5l> 

1.'k. 

i" 

n 

w!!^ 


^1, 

^ _1 
x®-4 3 

[ ^ <t^?F 14 ]: 

^1, 

jc®-4=3;c 

[ ] 


a:® “3a:-4*0 

[ Wf^r^FtWl ] 


^1, (:c-4)(%+l)=0 
.-. ^ (%-4)-0, 5(^1 (;c + l)-0 
^-4-0^C9f Jf+1-0%9T 

Ji^- 4 5C - -1 

*, c^’f wr-e ntw n 
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4. 21 vii^ ?F5fS| ciff^rsT c^, c^ 

^ ^F9Rf5 ap^ ^?T?r jS^ ■RP’RI '^ss ifirtzs i 

^P»prf5^ aR^ ? 

^ ^ 3 rf 5 ?r apii^T*=;«; I 


.*. ♦f§5rf‘i - x% ?ii 


=* Too i^ 


•TfTt^, '^f^™api|^*Tj—f^apti^fflj I 
vS 

/. ^SpitC^T, 100*^”^^ 


Tl , ^® = 100 a ;-2100 [ ^ S * f 5 r ^%l ] 

^1, 100;e+2100 - 0 [ ^J\ ] 

Tl,» {x-70) (j«;-30)-0 
T^ x-70=»0, a;-30=0 

;«-70=0f^ A;~30«=0^|c5r 

%=70 a;—30 

.*. ’^nr?r - 70 tI 30 i 


«rtW9rt33 

1. c^H ^ f^Q:*nr ’il^^ 5 m m >fsii^ 

53 

2. ^fis 58 192 i ^ ^ I 

3^ 30-«i)!r ^rf^cTf’f ’spto, wm®! 

.2^#:^? [ E. B.S. B. 1950] 

4. ^f5 apf^?p ^ ’Tfmi ^ 265. 

5. 3T*rt65iW1^ 

6. 120 44 mm \ 

Ml » 
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7. 2000 c^3i^Rf»f| vii^p^r^ wfm 

180 I '6 f^‘f^ I 

8. 153 c^m 5T=?1 

5 tT^ «rftf I ^f5?r «r^?r 11^i>t? 

Pt^l I 

9. 84 f^. f^. ^f%aF5r ctfl^ a, c^ ^*&Tf ^'e 

5 f%. "R. c^ ^ ’T*ra'Q 5 9rtf^^ I ^7l%^ 

10. ^ Q 3TW ^lis 30 f^. fi^. I A B 

7 ^'iltaresf P Q C^sfl 10 ^ 

^9r I ^Iw 1 f^. f^. TTtc^ A 'sicnvi 16 fni^ ^ 
»f5Rf Sftc’f, 4jf^ ^‘^■Rf ’ff^C’T’T f|9T ? 

11. 20 aF? ^9T I C’T 

<il^ C^ *11^, «rf^f5 ^sicsr? ^91T 1 ^ ^f^9l 1 

^ ap? ^ffl?rTf^®i y 

12. 375 ^^1 %1 w«f% jg^j apf 

«rf^f5 0 ^«Fl 1^»itc^ f^m ^Tl c»T csifc^^r ^«Rr 10f5 jgni^ ap^^Br 
7\7[t^ ^1 9[Vs I ^ y 

13. 24 ’W apg^sfj ^T^l, 

^9 • ’HPfSg apg^9ij y 

14. ^ 13 c^. f^.; ^^Rr ^ng 

17 c^^. f^. ^ ^T^^-sr arf^fB^ ^tKr f^<9 i 

15. 56 w. -fti. 

25 cn. f^. i Qii^<T f 5 g 9rf5^ ^ ? 

16. vii^fiJ CTC^vg c^*3[^ 21J I ^??Rr f f^. 

^R5tte»f c^papp^i 6| Trf^9i TiT I i 

17. ^ li OTtrw 'si?[^c»i 9 f^. f^. 

31%. f^. c^ ^tf|9l 9Tf I '3‘&Rr c2?rc^ ^ (?ft^ ^ i 


’<1iWfW-9 



g rr^i w »r ^rcrmr 


( Ratio and Proportion ) 


A. ( Ratio ) 2 

^ (Ratio) ^C»T I 

^^fiSTtf^ W’? ^91, d*ipsr ?rTf% Tlul 

'St’t ^ I 4W ^ ?ltf^ ( Antecedent) 'S 

TtPre^ ( Consequent ) ^9[ I 

wsy^t ^5rr3FTc?r fj^n ^1 -, ?Tln 

sicvT <sm^ f^’he ^?rl ^ i 

^fir a ^f6 ^Tfn ?tc9f ^*\lis 


^ a : 6 ; vfl'^ a b ^?r ?Tfn I 

f^f^fSif^ 5rr*rr^*i ^*r*rMB «n'e^ m ; 

: ^*rfr^ ^rpf ^ m «n 

c^ ^9 5ri I 


<* <*w> 


a-rm 


bm fc-j-m 


» a S b’^am 


hm-= ^- 
m 


b 

m 


f^WOTiwrms 

1. ^lf*ftU5?r ^ ^Tf% 'e ^ TTfn ’Wt^ 

( Ratio of equality ) I I 

(i) azU] (it) b : b, 

c 

2. '«lSf«ftC^ Tff^ ^»rsrf^T (Ratio 

of inequality ) ^ I ^*>11, (i) a : b i («) c i d. 
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3. w*\w\ ?Tf*i 
( Ratio of less inequality ) I 

W, (i) X : («+l) i (ii) U~l): (^+1). 

4. .«IS^nTC«^ ^ ^*iW\ ^Tf“l W 

Wtt^( Ratio of greater inequality ) I 

^'«n, (i) xi{x-l)\ (ii) (^+2): (jc—1). 

a<h a ; h a>b ^^t»r a : b 

1. «ir57^ir v£i^| cTift 


SIW ^7r,| vii^fS ^nw ?lTf*f X, «l5(nT^^?r nw CTf’f 

^Tfl ^ g - ^= ^±ax-ab - 6a; „ 4g - fe) 
fe+:t 6(5+%) 6(6+%) 

a-b ^ a - 6 ^^Cil ^1 ^ I 

x{a — b)^.^ _ . a+%. 


•• ••• Wx^l 


4Wi1^ ^911 

^♦W1if2. ^*171^ *nf^? f^nT’i 

^c»f, ai\^*rr5 I 

^*rr5 7lTf% % ^*17^?! <1*1 




a--% 

— » 

% 
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a_ a^x _ ab--ax—ah+hx _ x{b—a) 
b b^x b{b — x) h{b—x) 


9 > 


^1-6<Rr5f^ a -h I 


•■• 1 ( 5=4 > •■• t=i^t ' 

<W^ ■•• fE|>r 

^n^ThsrfS fitirrl^ ^ i . 

r 

( Compound ratio ) i — 


a ; b^^ctd ^ntWW'SW 
*=ac ; bd<^ f^ar i 

t 

^ «rej*rfc^?r ^?r v£i^^ va^ 

?^C3T 'siifm 

( Rcciptocal ratio ) ^C«I I ^«11,— 

alb^^Kh: a ?[^f5 *ni’^?r I 

-sw 1^1 “ ^^*1- 

^1 ^T?1 ^C9f 

( Duplicate ratio ) ^ I — 
a : b 4^f5 ^*fT^ *^5^ o* : b^ ^ I 

'®T^’nrt 'si5[*rTc^ ^ft^ ^ i^?r, 
^ ^ ( Triplicate ratio ) 

^C9I I ?««t1,—a : b vi)^ a® 2 6* I 

^rf^n, a : b ^ fli : ^1 J at Jh 

'RS’tt^ ( Sub-iuplicate ratio ) la^t a® ; fc* Tl Va : ®/6 
fawli^rs wtrs ( Sub-triplicate ratio). 



I 
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cm « wm s 

mntus sf^M tps cm 
•Wtl« ( Commensurable ratio ) '®W '8 

tsr^f^r mm (incommen¬ 

surable ratio ) ^C®f I — 

3^ : 4| m ^ 2 ; / 3 i 

«rr^ ^: 

w, a; ft I r^fBc^ <2-5 ^rt^r 

^ ^ n 5T?1 ??^c5r 5iT=» ^ I 

^■Rt^, ^2 : ^=a : b. /. b^-m ^z^ 1 

' 

C*f^ TftrsCW <R, 'ilt (SRrnr I 

C^ms n^*! «f 5 l I WTTOr «(«!fr 5 Tff%rv fSim 

_9 

car^ ^jsaRTtf^ ( Small quantity of the first order ) Wl IR ; ^2 

irffnc^ cat% ^ISRltf^ ( Small quantity of the 
second order ) Wl ^ • 

orl^ s ^rr^T ^fiRR ^ car% 

«y.g^?r »rr«rR*l^: 1 

^ftwl 1. 11 : 10, ^ nfn w 

^<Tr5f5 7 : 5 #R ? 


. ll-;c 7 
•‘ 10-jc 5 
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[ ^FflU ] 
[ ] 


Tl, 55-5x^70-7x 
Tl, 7x-5x^7Q-55 
Tl, 2x^15 :. 


^f?r*|2. x-^y : x-y, ;c® + y« : {x+y)^ x{x^-y^)^ : 
y{x* - y*) yiit f^fB?r to «rsf<Tr^ ^ ? 


f3rt<?to'»(^<Tr^ 


V y^ y x(x^ - y^)^ 
x~y (*+y)® y(x^- y*) 


.. x+y y ^®+y® ^ x(x’}‘y)Hx-y)^ i 

x-y (x-hy)* y{x^-^y^){x’Vy'%x-y) 


X 

"•'-—X : y 

y 

3. a h a®+fe» : a^ + b^ a® + b® : 

a+^ ^ ? 

(a*+63 ; a2+2,8)_(^2^.^2 . C«r<f1 I 

a»+6® _a®4-b® ^ (a+&)(fl»+fe«)~(fl®4-& ®)® 

a®+&® a+i> (a® + fe®)(a+&) 

_a&'’+a®& —2a®fe®__ <7&(a —b)® 

U® + b®Xa + b) (a2-+fc2-)(^::j.5) > 

to, c^tJf ’T’f *rtc^ ^ I 

/. (a-b)® 3T^ffT^ tom^re I 

•'• a^P^”I+T’ ‘ >(‘''+^’ = «+*’)• 


®ft4Rr«l 4. 4 ^ 5-s\i 't%is ^5[nt^, (x+6 );(;:+15) 
I x-^^ ’F? I 

4 ! 5-»i}^ 'i%'S : 5® =» 16 : 25 

«t6+»srfr>r ^ + 6_16 

i+'iS 2'5 

5|1, 25*+150=16*+240 
Tl, 9x«90 
Tl, x-^-10 


[ Ttoi ] 

[ Tt^Tl ] 
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5. 5 : 3 64 

^ W ? 

5 : 3, w:^ >i^sm^-5;ic 'S 3^;. 

(5«)® “(3a:)* 

=s (5 a:+ 3A:)(5a:—3x) 

=‘Sx.2x—16x^ 

ifl^sr, 16 a:®-64 ^1, a:®=tI"4 a a;- 2 
■^1% - 3.2 3.2 «i<t^ 10 '8 6 

'si§*rr®f6 c : d %tui ? 

.*. >1^1^*ltR, a-jc: 6-i:=c : d 


% 

% 

% 


g— a; _ c 
b — x d 


ad—dx^bc^cx 

cx‘-dx^bc’-‘ad 




x(c—d)^bc^ad 

be “ ad i>c - gd 

AC' , .. HW^Tin, a:=- j 

c-g c-d 


7. g-ir &-v£iir >rr^ ’f;? ^ c^, 

(g+?))®; fe®-<n?r ^rr5f-=2g+f>; b. 


g® 4-2gf»+&® 
fes 


g® . ^ 
fe® 6 

2g + 6 



• 2g+fc : b 




a‘‘ 


6® 


car%^ ’fwR; ^ ^91 1 ] 
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: (i) (a+fc)® : '8rmwt5f=»3a4fe : b. 

(ii) (a+b)^ ; ^*ia^rt5f-4a+6 : b. 

^irtf?r«|8. 5;c-2y : 3%+43;*2 : 9?^, % : 

f 

9(5*-2j')=2(3*+4,) 

Tl, 45;ic-6jii;=18y+8y Tl, 39x=26y 


«rtwni1 34 

1. ^n:*rF w: 

(a) 13 :18 w 6 :11 (6) 28 : 39 w 49: 65 

(c) 5C+y : 2y X'^2y : :c+3y 
(cO rt+6 : 4a : a+fc 

2. Rar ^ ^ : 

(a) 3:5,7:9^^05:28 

(fc) X - y : jc+y x(x+y) : y(x-y) 

(c) a+fe : a-“fc, a®—: (a+fc)f <i|^^(a2-6®)® : a*-fc* 

(ii) X® - 9y® : X*—y® x® +2xy — 3y® : x® - 2xy - 3y® 

3. ^ ^ R*^ ^ Tf?lrw*a : 2| •, 

15 ctN ^Rr»T 1|: 2i ^ i 

4. 5 : ^ 5 :7 >6 7 :11 Rar '«[5fW 

I 

5 . a:b ^?f*rr5fB a+x : fe+x 'tvs x-^^ 

irR ^ I * 

6 . RiRR^ 3R^W«Rr x: R^R : 

\ (a) 2(2x-y)«4(x+2y) {b) 3x?+2y?-7xy 
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7. A 2 : 3 i 7 ^ ^stifrctr^r 

3:4 I A B-4? ^[^srr^r ? . 

8. 196-C^ v£l^ ^^ T% 

H ^ ^ I 

9. ^ ^ 180 2; 3 

I 

10. ^ ^ 39 '»ra’ft® 4 : 7. 

llA ^fB 44 iii^^ 13 : 17 ’IWI 

^fB ^ I 

12. a: ^ nc»r^ ^ crf’t 

W*n® % : y I 

13. min ^if *f^ ^ fej’t ^5?*ft®fB 

p l q ? 

14. a>b fit^rr*! a, a®-i>2 : a®+fc®>a-6 : a+?>. 

15. 4JHT*I x® + );* : A;+y<A:® - j;® : jc-j/. 

16. ^»1W aiT^l Ml : (i) 326= : 324= (ii) 436^ : 430^ 

17. p~m : g-w ^*rr$fB plq ^5f*ftm 


■sm*\ ^ Cl, - - W-. 

m p q 

18. xi y ^!?*ft®fB a i h ^*01®! «Rf*tT® a : & ^S?*rf®fB 

a y 

19. aih ^»tT®fBl siM JC : y h>a a'lrM 


^ Cl, 


*+l^a+l 
y+1 b+i’ 




20. 2a : 32> ^*rf®fBi tel *fCI 1^ Clff ^?^*rf®fB 

aife^? 
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B. % 

C^ 5^' Wtrs? W51 

(Proportion) Tff% FtfllBc^ »T*rt»I»tt^ 

{ Proportional) I 

a : fe=c : d ??, W.'^ a, b, c vil^^ d ^5!*rf^ I 

'»?TOm^c^ g ^«»|5n a:b:;c: rf—iiRii»r^TC^ csrtl ntr? i 

’Rt^*ril^ a '8 d-C^ ( Extremes ) h '8 c-C^ 

^^fJ^ltPl ( Means ) I d-C^ a, b i£i^^ c-i)? 5^5^ 

( Fourth proportional) ^ ^ I 

affei: ^ri #:»re sf^w 


appRF^wWt^s 

Tl ?itf^ s?r*(T s s 

'atfn ?tc9r JJpfiRs »r«rwt^ ( Continued proportion ) 

^tfn- a, i> 8 c ^t^I, a ; fc » & s c %«i, 

6-C^ a 8 c-tiiif W »ptt«,*tfi\ ( Mean proportional) vii?^; c-C^ a 8 
h'-m ( Third proportional) TO I 

: vilTO, »iiwr^^ ^8^ I 

8't^ I • 

a c 
b"d 


Tim a : b : c d ’!^*rr® -, .*. 
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M Tf?rl «*! ^'Kbd-^xbd .*. ad - be. 

[ ^ ^ I ^?rr^m?r wt^r 

^ 1%f^t]5 I ] 

2. %rf5 ^ aFf^?P >i5?T5[nr^ 

6 

^rcs?«|ff, aiblibic apf^f^ j = ^ 

.% ac » &®. [ ] 


3. f^f5 ^ '■sjnr®, 

■« ^ ^*rrc^ W5f I 


TO a: fe ;: 6 ; c vii^f5 apf^ 5i^rr5j*tt^; 


. a b 

*• b c 




a 

c 


a h_a a a® 
b e b b’^b^ 


a : c = a® 


bK 


^irtf?I*| 1. 12m*, 9pm^ ^ ^Sjn'hfT I 

•TO ^y ^ •= X i .’. 12m* : 9pm^ t i 8p*m ; x 


_. 9pm^xSp^m , . 

^'' *- TS«» 


K 

/. ^ ''^T5^*rr^=6p*. 

2. 4a&*c* 9a*&®c-^?r W ^iSfWT^t ^ I 

TO W »Tsrt5^*rt^ « a: ; .'. 4a&®c® ! jc S S jc J 9a*&®c 


.*. ;c®s=4afe®c* x9a*fe®c~36a*b^c* 


Tl, j: - J36a^h*c^ - 6a®b®c® 

, .*. w ^f?*rr^*6a®6®c® 

* 

3. 3a: 5x^-^ ’T»rn?*rt^ fsi^ ^ I 

TO wr5?*rT^ *=a .*. 3* : 5a;*;: 5a;* : a 
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/. ax3x~5x^x5x» ^%^x^ 

•*• ’RtSJ^ft^ —^x^ 

4. z X w »wr5j*rf^ y «}?rf«i ‘^?r cv, 

X] +yz TTPtfS x^-\ry^ y®+2® ^PtTOT W I 

y^-^zx 5 .*. (jc* + );2)(ys^^2) = (^9+2;c)(2%+z») 

=s x^z-^x^z^ +;c®j?® + xz^ 
zxix^+2zx+z^)"‘ zx(x+z)^ 
=y®(^+J?)®“W^+z)}® -Uy+yz)* 

.% xz +yz-?rTf%f5 x^+y^ ^m^y^^¥z^ \^ 

5. 3, 4, 5 'Q 7 TfPl'^t^^r fifC^OT ^ CTt’f ^f?r»r 

.*. 3+a: : 4+a:=*5+a: ! 7+a: 

^ ^+x_ 5+x 

» i^x 7+x 

^1, (3-f-:c)(7+A;)=(4+A:)(5+;c) [ ] 

Tl, 21+10 x+;c2-20+9;c+a;« ^1, 10;c-9x=20-2L 

^1, .-. 

«hl*rt«il 35 

1. ?rf^^ ^ ^: 

(a) a%b%c^a (b) 6db,12ac,mc 

(c) •" ’"' ” (d) **y2, * V**. *“yi" 

n n w 

2. fsnrf^rf^ ^ ^ 

(tf) :e*+y®-xy(a;+y), *®—y* (fe) **—y*,(*-y)® 



141 

(a) ,3a,27a^ {b) 6+3/3,8-4/3 

4. 34, 50, 6294 ^ 

• I 

5. a, b c apfipF fim*! ^ C^, 

^-2i+c=(2r«!=M 

C 

(6‘ ^+y 2 +A?-iS|^ W ^5(Tl?’Tr^ y+z 

ii2W*l ^ C^, >^+2 : 2 +a;“2—a; : a;—- j? 


^t!?*rh5 ntr^ i f^«f «f^nr 

^srfsjnr^'sf^ f^c>n^ <2JcTNf% i 

1. ^fwa ! 6=<f! &: a-rf!<7. 




. 1 • ^ 

b d “ fc" ’d 

' “ - 6 ; a-d; c. 

a c 


i£i^ «lfap8tC^ ^1 (Sfenl (Invertendo ) ^ 

!?> 

2. ^a;6«c:d^^,^1^9Ia;c-6: d 

^'T^'l, I -1 .*. ad “ 6c (^*f*rrs ) 


■^'»<l *P¥r*F cd Wf’f ^ ^ 

•*• atc^btd, 

c d 

«|6p^ ( Alternando ) ^C»f I 
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3. ^ a ; b^ct a+& ; d=*<r+rf: <r 

i‘l ••• 

•’• a-^b l b’"c+d t d. 

4tf^?T:^ CTt^-«l%irl ( Componendo) ^Z9\ \ 

4. ^‘^aib^c : b^c-di d 




h d ^ 


affaRtl^ ( Dividcndo ) TO I 

5. a; d-c ? d^?f, ^51 a; a-&«f ! c-d 

/. TO artel W, - - -"^• 

a —0 c—a 


1=^, 


a-fe fe c-d d 


d* c 

.*. -^r **—I a — b^c I c — d. 

a — o c~~a 

v£|^ atfapyrr^ ?li»llTO-alfe«1 ( Convertendo ) TO I 

6. »rf^ a ; b^-c: d^, a+b : a-6=£r+d : c-d 

TO*!, ^-^^^CMt’tiartel^^^-^^-p) 

^’T-artel ?-'^-^^i...(ii) 

(i)-C^ (ii) frtl ^C9I 
'' ' ' a — b c—d 

S fl-&“C+d : c-d. • 

vfl^ «sr^?TC^ 'S (Componendo and Oividendo) 

TO 



05 ^ s 


14a 


’IW.-. a~bk,c-db<mie’=fb. 


J 

(pa”'+gc”*+re*^{” 




. (: 


pa”*+qc*”+re” \”* 
pfc«+(yd»«+rf 


,wf%» 

i,) 




)’ 


pfc^+fld^+r-/"* 


^ mpb”‘±gd^rn\”^ ^ ^ 

I pb”'-i-gd'^+rf”* f ^ 

1 

a_c_e , . c^e /ra”* + oc”*-f re”\"» . ,.., n.. \ 

S p, < 7 , r, m f^“l^ f^C-(^ TO *fflC9T 

^*rnT^ ^nfw to ; ?«jii,— 

(a) p=< 7 *»r=m = l «ff^ 

(fe) m-1 srf^fg I 

(c) 'p»m«l«il^^(?>»r=-l^C»f,«ff^ ^ 

^irti|9«|l. a:fc-c:d?5tc*f«2fJrr‘I^CT, 
a®+a6+b* 5 a* —a6+6® :: c®+cd+d* I c® —cd+d®. 
a c 


6“d’ 

tffsrrfmro TOn*^ 


I „ _. a c f 


I* 

«• 


a"‘bkt c-dfe.. 

•i* 

fl*+fl6+6»_6»6»+6»i+i» 

'aS-ai+6>"i»l!!*-i*i+>* 

« 

6«(fe® + fe + l)_fe2 + ife + l 
'W-fe+1) 15?2-j^+l 
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c2 +cd+da + d^k+d^ 

c* - cd+d® ® d*fe2 _ d^k 


d®(fe2+fe+i) fe2 + fe + l 

“ds(fe“2-fe + l)“fe2_j5j+i 


'hdb’{‘b^ c®+cd + d® 
a® — afe + fc®*"c® — cd+d® 


( ) I 


5hrt^?t«| 2. |-f=f ?^*'. *’'<‘1 ’R> 

^ ^ z® {x + y -^rzY 
a®'^b®'^c®“(a+fc+c)® 


a-f=c-’ 


^ a b c 


.*. x^^akf y = bbf 2 — ck. 
3 3 3 

01^, + ^2 


Wt^, awtf^^ «W - 

.% ^ I 


' 3 . a, b, c apfw CT 

»w(i+p+^)-«*+6*+c». 
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5/ 1 , 1 , 4. 1 4.4.<*®C 

W b^ ~CV a3 C^ 


a^c^i 


ssc^+p^+a^ [V ac — h^y .*. a^c^=b^] 

= a3 + 63+c*=*(2WR^j^ ^<\ I 
/. |p®fe®c®|^a + ^\+~3)=»a^ + ?)»+c3 ( ) I 


a + o — c 


_ y_ _ 

b-{-c — a 


_ z 

c-\-a—b 




4W®1 m C?f, <2f|^fB 


a:+^2 
a+fc + c 


C^, 


X 

a-^b — c 


_ y 


64 -c—a c+a —6’ 


«tc^ppfB=; 


x-^y+z 


(a+b—c) + {b+c-a)-\-{c-^a~b) 


^X‘\ ‘y^z 

ti+b+c 


( ) I 


5 . {b+c-a)x==(c'^a — b)y=‘{a + b — c)z^2 

^ C^, 

[ W. B. S. B. 1954 ] 


C^l^, (})+c-a)x>=i{c-\ra^b)y = {a-\-b-c)z—2y 

2 2 2 

b+c — a c+a — b a+o —c 

l_i>+c —a l^c+a —b 1 a+b —c 

,— 2 — p— 2 —-— 2 — 

^1 ^^—10 
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(c+a-b_^ a’{‘h—c ^^ a-{‘b — c^ bA-c-a \ 




i6+c—a , c+a~ I 

-jr- 1--- 


“T ‘ T ’ ^ ’ 


»^16- ^J^rdlc‘x+y 

a{b - c) i i;(c —a) _ c(o--b) 

y®+22“2® —;V® jf2_y2 

« 

c 


(SW*! ■<F?r 


_ „ « 
STR —T—«* 


k 


y+z z+a; a;+3/ 

.*. a^k{y+z)yb^k{z+x) c^k{x+y) 

.*. a — b""k{y — x)y b—c^kiz—y) c-a = k{x — z) 

5 —, aib-c)^b{y-{-z\h{z-y) 

3;2_^a*= (y+zXy-^) ^ ■ 

fi}3rr«i ^ ct, <2rf^f5 «= - jfe® 

.-. (2fr®PFf5 ’i^'R I 


w . . _ ^ av — bx cx — az bz — cv 

7- 3rR-^^^=—r- :r^^, 


«nrr«i^ «,'*=?'”*• [W. B. 

a o c 

_ ay — bx cx — az hz—cy 

- -g- 

ay-bx»^ck, .*. c(ay—bx)"‘c^k ■•• (i) 

cx-az^hk, .'. b{cx-az)’=^b^k ••• (ii) 

bz—cy^aky .*. a{bz—cy)=a^k ”• (iii) 

(0» 00 'S (»0 CTf’^ + c"*) - 0 /. 


) 


/ 


. B. 1952 ] 





^rr=rrf^«f 
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ay—bx ^^ 
* c 


ay=bx 


a b 




cx — az 
b 



LX^az 


x^z 
a c 




8 . 




_J?_ =a:_^_ ss—f - 

fe+c c+a a+b 


«fsrf®i c^, 


■= J ~ 1. 

CL __ b c 

6+c c+a a+b ’ 


.*. «(C^PFf5 = 




a __ 

fe+c c+a 


_^ g4‘&H“C ^1 

(fe+c)+(c+a)+(a+i)) 2(a + 2»+c) 2 

-fc 

-(c+a) 


a __ a — b _ ^ b_ _ - 

fe + c (fc+c)-(c + a) — (g —6) 

.*. «2(r$r?pf5 ^nr® =* i «rr^r< -1 («(5iTf«i^) i 


9. ^ (g+b+c+(i)(g—fe — c+ii) 
=(g+b-c-d)(g~fc+c-d) «¥!«( C^, g : fc-=c s d 

—tT-J®-£-T-J 

g+o-c—g g-g—c+g 

(g+&)4‘(c 4-af)_, (g —fe)4’(c —(i) 

’ (g+fe)-(c+d) {a — b)—'{c-d) 

j 

c+rt c—g 

^1, —^ ] 
g—6 c—o 

a 

^1, C aN 'S t|t?1 J 

a : &**c: d («f>rrt^) • 
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10. 1^ “ ^ 

^ a=c, a+b+c + d=0 

^ a+fe_c+d . a+b_b+c r „ 

b+c d+a’ •■ c+d d+a ^ 

’ c-jrd d’^a 

=.1, (<«+6+<^+d)(,+d-^-|d)=“ 

^®t¥3T 0 ^tc®i '®i’csr 0 i 

.*. a+b+c+d^O ( ) I 

7+d~a+d"^^ cVd^a+d 

^1, a+d^c-^d .-. a = c (filsTff^^) I 


[ yimm m\ ] 

[ ’?nr1 ] 


(St^^STW 36 

alblici d i^ur[ fifsit*! C^ : 

1- ac : bd--4a^+5c^ : 4b^+5d^ [ C. U. 1949] 

^2. a2+6® s a2-6a*c®+ci2 : [ C. U. 1939 (Suppl.)] 

^ 3. fl® +c2 ; b^-¥d^-=(a+c)c ; (i>+d)d [ C. U. 1937 ] 

4. ma — nh t a^rh^mc—nd : c+d 

5. (a2+c®X^®+^i?)-(«&+cci)2 [ E. B. S. B. 1955 ] 

6. ; /t 24 rjii = ma+nc : mb+nd 

t^d^f W*1 C?I; 

iJ 7. ^a+b)(c+d)=bd[-^+^-^f 

8. (/a+\/6)® 5 (‘/c+'/ii)®==a-6 S c—d 

- a®4'C^+e®„ce /2«+3c4-5e\® ace 

) df \2fe+3d+5f/ 



^rrsrrf^^f 
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C11. (a2+c»+e2)(?>2 + ci® + n»(fl6+cd+ef)® 

[ W. B. S. B. 1953 ] 


a_la^+c^+e^\^ 

h \w+¥Tpf 


[ C. U, 1930 ] 


a; fe*c ; d=e : / c^, 


13. ka+lc + me l hb+ld-¥mf 
14% V(a3 + c»+e^)! V(P+d=^ + f®) 

a, b, c 3pf^ ’fSTtS'^rf^ «W*1 ^ ; 

015. a^+fltfe + fc® 2 &® + fec+c® = a ; c f C. U. 1948 ] 

16. a^ + b^ t ah+bc^ab + bc : b^+c^ [G. U. 1953] 

17. (a+fc+c)® ; (a® + fc®+c®)-=(a+?J+c) ! (fl—fc+c) 

(' 18. (a+6+c)(a—6+c)=*fl®+fe®+c® [*W. B. S. B. 1957 ] 

^19. a6c(a+fc+c)® = (fcc+ca+< 2 b)® [W. B. S. B. 1954 (Comp,)] 


^ a i b-b : c-c ; d OT *1 ^ : 

<^20. (a+&Xc+«i)=(fc+c)? [ W. B. S. B. 1958 (Suppl. ) ] 

21. a+fc:c+ci-a2+fc2+c® ; fe^ + c^+cfs [ d. B. 1949] 

.22. (&-c)2+(c-a)®+(6-d)2*{a-d)2 [ G. U. 1951 ] 

^23. (a2 - fe9)(c» - d®) *= (6® - c®)® [ C. U. 1943 1 

24 (fl® + fe®+c®X?>® + c® + (i®)=(a6+k+cd)® 

25. - = t «Rt«l ’*5F?r C^, (Ac®+3^®X^® + fc®)“*(«^+M® 

a 0 


26' 

£87. »=y _? 4MM ’FJ CT, “Tc 

. [ W. B. S. B. 1955 ] 

28. l=l CT, 
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29. x(2>+c-a)-y(c+a~&)*=^(a+&“c)-t(a+6+c) 


^ ^ + [G. U. 1950] 

X y jSf t 


30. 


y - 




b+c—a c+a—b a+b-c 
(b - c)x+(c- a)y + (a - b)2-ilir ^rf:^ W ? [ C. U. 1948 ] 


31. 


X 


V 


b+c c-ha a+b 


-r. C5[, 


y+z-x z+x-y x+y-z 


[ Nag. U. 1946 ] 


32. ^ «f5rr*l C^, ;c+y+z=0. 

b—c c—a a-b 

33. 

b —c C-—<2 a — b 

(a + b+c)U+>>+z) = a%+b3;4’Cz. [ C. U. 1935 ] 

34. ^ {x^+yHa^-^b^)-(ax + byY -0 OT«1 C^T, 

* - ?. [ W. B. S. B. 1954 ^Suppl.) ] 

a b 

35. a®+b2 ; ab«a+c : b m C^, b,a c-v£|^ W 

»r«rr5.*rr^ i 

36. = ^ ^9f 4^*1 ^ C^,a+b+c-0, 

a b c 


a« 

37. 


b=*c. 

<Hhb 
<2 —b 


^ #:9T, CTf^t'e c^r, 


a^+ab 

ab-b® 


c®4-cd 

cd-rf®* 


[ W. B. S. B. 1956 ] 

>38. «RT‘l’?^a 

-/a+b-Va-b 

ba:®-2abA;+b»»0. 
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39. 


^^(6~c)(fe+c--2a) 


_.y_ 

(c-a)(c4-a-2&) 


40. X t ax+by+cz=‘y : bx+cy+az’=‘z : cx-hay^bz ^ 
(j:+y+2l-^‘fl srT^r 0 sn c?, 




1 _ 

a+b +c 




irr^nf^sf mtt’t 

»i^»rr*fT I (Mm\ ^ i * 




U+2 )(x+3) ^ x+5 
(;c-|-4)(a:+5) a;+9 


(:c+2)(a;+3)_;c+ 5 
(;c+4X:c+5) x+9 


x^+5x+6 __x^5 
’ 3c®+9jc+20 ;ic+9 


_ a;®+5*+6_a:®+9jc+20 r n 

—i+^5— *" — «+9— J 

^ j. 6 , 20 

^■^;e+5“^‘^:»;+9 

1-20 
i+5 x+9 

Tl, 6;c+54-20^+100 

% Wa;»-46 
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>rsrr«rm 


/2%-10\2 ^-10 
\2x-5l “ x-5 


( 2x-10 \^ x-10 
\ 2x—51 ** x—5 

4x^ - 40a:+ 100 jc - lb 
’ 4 ^ 2 _ 20 ; c +25 “ x-5 


[ C. U 1941 ] 

f 


4%^-40;c4-100 _ 4x^-20a:+25 
ic -10 x-5 


[ 'SffapTi ] 




4x-¥ 


_ioq_ 

x-io 


4x+ 


25 

x—5 







100 25 

jK— 10 *,r —5 

[ ^ 4 ;c J 

^ 1 , 

4 _1 

x—io’^ x —5 

[ ^ * 1 ^^ 25 fhri ] 


o 

rH 

1 

• « 

II 

O 

CM 

1 

[ ] 


O 

r-l 

\ 

u 

H 

1 

[ ] 


3 ;c «10 



1 

II 

• 

■ 

• 



. /x+ 2\3 x+l 
* \x+ 3 l x +4 


/^+ 2 \*_;c+l 
**+ 3 * JcH -4 



^ /«+2\® ;c+2_*+l 

ljf3)-i+3 i+4 

« f£±2\* (*±1X*±3) 

U+3/ (x+2X«+4) 

^ 4jg+4 _A; ®4-4a;+3 

* *®+6%+9 %®+6*+8 


A;* + 4%4-4„*®+6jc+9 
» ;«:® + 4;t:+3 ;c®+6;c+8 


[ odf^r^ ] 


% 


1-1_=- 

^%®+4jf+3 


^''■*»+6x+8 


t ^ 3 
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1 1 
x2 + 4x+3’”x2+6x+8 


^1, 

x®+6x+8=x®+4x+3 

[ ] 

^1. 

^ x®+6x—X® —4j>: = 3—8 


’Tl, 

2x=-5 


^1, 

^=-^=—2^ .*. 

x= -2^. 

%ir(W4. ’wt>rW’RT : ---|+* 

A * 

—6_x-4,X—5 
—7 x—5 X—6 


X — 3_|_x —6__x— 4 , X--5 
x-4 X—7 x—5 X—6 



1+ 1 +1+^--i+.i-+j+J- 

X— 4 X—7 x—5 X—6 





1 + 1 _ 1 + 1. 
x-4 x-7 x-5 x-6 

[ 2 ] 


1 1.1 1 

X—4 x—5 X—6 x-7 

[ ’f’lFf'®?! ^1%Tl 1 


{x - 4)(a:- 5)“ (x - 6X:c+7) 

-x®+9jC“20«-a;2 + 13*-42 [ ] 

^2-:c*+9x-13;tf-20-42 [ ] 

^1, — 4x=-22 

Tl, .*. fsrd? jc-5i. 

> 

[ 'JW*! *1^ ^ vn ^ ^P5t? '5wft X'' ’WWW f^tC? I ] 

«w»rt»ri 37 

fstWH SRI: 

1 ■tn?+*r3=*ri+£ri 

x—3 x-^ x—2 x—5 

X—5 _ a; —4 _|_ x —2 
x—2 X— 6 x—5 X— 3 


2 . 


i B. U. 1922 } 
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_ jt:4-8 I a;4*4 ^ X’{-9 . jc+3 

x +9 JC +5 Af +10 jc +4 

4 [Nas. U. 1947] 

x -2 X —7 x — 1 X —6 *• ^ 



Ix+^Y ^x±2 
't:+4' a;4-5 


- (jg-f 2)(jg + 3)_jg+5 - (%4-2)(y + 6) ^ jy4-^ 

(,r4-l)(gc+7) % + 8 fx + 4)(y4‘5> y+9 

Q 2y^--7y+ l_|_ 4y^ — 8y+ l_4y^ —10y+l , 2y^—^y+1 
2x — 7 2x — 4> 2x — 5 2y —6 


4^2 + 7 6y®-8y+ll_4y«+3.y+6 
2 a :-1 ^ '^ x-l ” x+l 


^iFt^«| 1. ^fB JT^^rit^r «f*nrfB?r f^*tf!® 

^*rt® 4:7-, ^ i [ P. u. 1896 ] 

. •. ^rr^ij Ifft® lOx+y lOy +y 

. 5i^^T!?^l3r, 10y+3>: 10y+y«4:7 

j 

^ io^+y -4 

103;+;c"7 

% 7(10gK + y)« 4 ( 103 ;+jc) [^«f=r^?1] 

Tl, 70*+73;«403;+4y 
?I1, 70x-4x"‘40y-’7y 
Tl, 66x^33y 


[ 9Rid ] 
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CT, vii^ ^ f^iM I FffI c«rrsi 
^ ^rtr^r; cwf, 1,2 ■, 2 ,4 i 3, 6 ; 4, 8 . 

.*. 12 21 , Tl 24 42 ; ^1 36 63 , Tl 48 

84 .., 

2 . A B-^m 9 ; 10 20 

^T 5 tm % 4 : 5 ; '^T^tcinr w y 

5 IC 5 f A B-v£ 1 ^ ^^taR: 5 [ 9 ^ 10 ^ ; 

2 o\w ^ A oQ^'v B-.*'^ ff»T ^‘«lt 3 pni ( 9 %- 20 ) v£^T^ 

( 10 ;c- 20 ) I .-. 9 jc -20 ! 10 ;«;- 20=4 ! 5 

. 9 ;c- 20_4 

’ i 0 :c -20 5 

% 45 a;- 100 - 40%-80 

k 

^ 1 , 5%-20 .*. %=4 
.*. 9 %= 9 x 4 = 36 »i|^ 00 %= 10 x 4-40 
.*. A-f 36 B-vii?r - 40 i 


3. v£i^fB <ttcai '8 M 9 :1} 4 

«r9r vs wzm 6 s l. ^ *tua5 ^*nr 

y 

^?r, 'if *\m ^ 'Q f|»i 

9% I TOs 4 mm ♦ff^‘1 

(%+4) I 

.'. ’l^'RpiTa, 9% S %+4 = 6 ; 1 


^ Tl, 9%«6»:+24 
% 3%-24 /. % = 8 

,*. vSf «rrc^ f|»f 9% Tl 9 X 8 ^1 72 I 
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4. ^ *rfc3i ^ ^srrt^ ? m 's mm 

nf^RTc^nr ^‘JltaFU^ 5:1 im^ 4:1; c2f«i>i ^ic?ra 

ntc3Rf m m 'e mm ^*\rs 

? 


^C*i SfCVsj^ *ttC3l X flf9|-p|fif\4j 5I?I 'srtc^ I 

, ntra X f5i^ mi ^ ^ 

5+1 j+1 


«rrcif I 


'm^iy fW?f *rtusi —^-]^-^x «R Rtr^' i 

*f'n:anr nif1< ^ f^*l (s+i+m)* 

m ( 5 + 1 +^+1)^ I 

=(|-^)' (M) 


49.11 


3J 30 

w N8 mm %<?[ - 49 ; 11 


49; 11 


5. 4(f% f^CSfTiTR 6 tfC?r?r 5K*i?[ <2tf% ^^TT-STR 

8 vnf FI f¥ ^5!«Trt'5 Fl filf^ f^»!T>srf^r 8‘50 

m f^aps ’^FfFC^T 30% ^T's 1 

8-50=8i ^T’Pl^-y-^’l 
m, fMf 

atm epm: f^?r : y. 

4 ^ 6 X %»iT5jrsf 8 i?t^i t^T^sn^ 

y fTC*!t<srR Fl-^^ (Rffe ’5fIJ«'(6x+8y) ^ y ^ f^C^Tfiir^ 

fCF »RV Fl-4^ - y (x + y) ^1 I 
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»r^’rrc?r, ( 6 jc+ 8 v) x ||g - V* U+y) 

‘ 5^1, 6:c+8y = ^'^-(x+3;)x4^8 

6A:+8>>“f|x+^|j; 

=^ 1 , 6a:--?|4c-^§3J-8>> 

X IQ 

7.:«193; /. 

f^cf? <gf<«lsf : f^?r «}^Br«19 : 7 

«l’^9rt38 

1. 39-C^ ^ ^TC’f C^51 5=ff5^ 

6 crr’t v£i^^ 3 

5; 2 I 

2. A B-m WT< 8:7-, 27 

^5^*rr5 5:4 f|^ 1 i 

3. 12 A >e B-v£i?r % 3:4 j 12 

•rc?r ^T^fcJfg 5: 6. ? 

4. 3rc«fj 'q '3f?!*fT® 4:15 

^c«f fi[«tt^c«i 8 ; 3 y 

5. A, B '6 C f%=f srrm ^'<rfai'C5( 150 ^^ 1 , 200 

^^\^^ 250 I A, B 'Q C erf^ sitc^^ 87'50, 

^1. 112‘50 ‘il^^ 156-25 ^nr, 'ST^.TCSf^ 

i' 

6 . Liooo's 7000 'srrc^ 1 ^ 

eiu^^ 1000 c^’tftsf ^flsi I 

^f^«rr« ^5T ? 

7. <lKat iR-fsif^^ ^if ^TCf I fif’R *fTC3f *ff^^t*t 

I *ru3i ^c*nr *rfl^T5 t w 1 *rfai 
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9T^?1 ftfaT® ^%9f f^arc«f!r 56 ^tTC?r 'e ifTO 

9. v£i^f8 *fTC3i 60% flfs? I «rrcai 

85% m w «fTcf I ^ *Trcai9 w's 

^%«T TO 30% «r9f <itTf%c^ ? 

8. C^fTAt^II «?st fiiiT^sf I c?r cn 

f9i5T? c»it *fc?r c»i f^3F9 25% 

»iT« I ^c«[ >6 TO'^ ? # 

10. vii?F ^f§! %8rr5rt^ 6 tT^i ffc^^ f?p| 5i-»fi^ ^'® 
f^C^rfitT^ ^1. 7'20 WC?(^ ^1 I ^l-'il^ «ff^ %9lT5rf^ 

^1.7'80 ?c^ ^^m 17% I f% '5R?nTc^ c^ ?t 

«^^?[!^ FI f^*rrlFff|5T ? 


^<fTm 

yiwm >r^^«r?r jmffTw 

( Graphical Solution of Equations ) 

>rfc5i5 C5^<rfk3i^ mi{ <nf^ rM "srrc^nfB^ i 

I 

{;»r<rtfeoa?r »rmtOT i#w«l?r ^wWi i 

A. 2ji;+ 6-0,—^ csf^ss- 

mirt^ y«2*+6, 

c9i^rt^ I C9i^f^ 

^Wr ^ fNr I 



C»I^fk3[ir 
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®trln*l 1- C9i^c3!9 »i5rr*fT3[ : 
2jc+6 “ 0 
STR V"*2x+6 

^ifl^*! nvQ^ m :— 


W x=^ 

1 

2 

-1 

-2 

y= ! 8 1 10 

! 1 

4 

2 


HR XOX' yOY' 91H®TR ’5fTt¥f^O-C5 

I >^^15 Tf^R "STf^t 

AB 4^15 cm \ sm i 

HR w, AB ^nr^imTfB x-'h^^r p ^p%tc^ i 

OP-*m 

X-'Bl‘*F-RI^ y-0. 

TO1 ^ C*f<lHTH, OP=3 
v£iH«; ^51 HTHf^^ I 

.'. «= — 3 } 

ftw I 

B. ^ 

X «rrf^, x^^ 

= J“| ^ Ttfn? 

R’ffN ^ Hf^1 

^R I 
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,1 X 5 
^+2““3‘*‘J 

’TC'T ^S? «t«Ft y-Jif JlsiR | 'Sj^viK *TT3^1 CTtST 

y=x+} (^i) v£i?i^ j>=-^+| ...(ii) 

(i) *lt'e?ri ;- 


XOX' YOY' *r^"^?R:=?F 5r^»Tc^ O-C'J 

I ’fJ5’’Tc^?r «fjw( (i) 2fr?j 

X >Ji^{ y-^-^ ’?t5rtV®f^ I c^iT^t 

AB «ii¥f5 ^^»ic?r«ri •rf'8111 i f^ (i) 5if^«f?r cmf^u i 

<3^nrrf, 

^f%l (ii) 

err« X y-^n ‘ 

^ CTtn CD 

>Rr9!c?<l nt'siri i 
^5T^ (n) I 

^ ^<r, ^f5< 

csf^f^ P f^c'® c^w 

I 2fw^ 

^fg ij^?p 

I p 5 

^=3 i ws^m >2ftrs ;c - 3 



W X'" 

1 

2 

“1 


Jj 

1 

1 -1 


(ii) «th8?i !— 


a; = 

3 -3 

rr 

'®9f^ y^ 

5: i 

1 
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(a) ’T^?r«! ’l^lT*<T!r ^fi> cq^if ^Tf 

fifC^T^R C9f^f531 ^f5?r ^5?^ ?Ff^Tl 

®nR ^ < 

c9!^fN ^f5:^ ^rsi-T? ’t«fiiT5 cf® ^ 

I 

(b) sKr^>r^^?r#, y^mx-¥c ^f^pfcirnf^‘1^ .^ft^Tvs jrsrr^ftJi ^?n 
*fTa I fif«ptc^?r >isit*rr^-^^f^ c^sr^Rfi n^iW^r 

fif«tt% ^f5 c^?!5f ^ nrf^^Tf I 

ax+by+c^O 1 
a'x+b‘y+c'-0\ 

’1^^‘tfB »i^(T«rrsf 9ir^ 4^ '«<^1^ 

^fB cmfm I 

^£i^‘i, 2f^ 's ^*0 X >iT«fTir«i c^ 

f^=5C^ c®T^f^3t csi? ^flu^ I ^ 

.'fap-c^flBI ’i^»ifr^?(‘tfB?i ^fB I 

;■ ®ift^«l 1. c^^fBss *rr^tt^j ^*rr5r ^; 

x-y^3 .(i) 1 

3;c+23;-14-(ii)3 

(i) i^tt'5,-j;»3-A; Tl, y>*x-3 

<i|^Uii) #1^, 2) =14-3* % 

(i) nT'8Tl :— (ii) *rt'e?1 ^1^ S— 



0 

2 

6 

wry- 

D 

D 

-2 


;C- 

3 

5 

5 

j^H 

0 

B 

2 


xox' YOY' 'siw •nrf^Tc^ 

I iH’ffB Tffc^ (i) 
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«rr« X ^ i ^ c^^r 

AB *fT'8?l c^fsT I (i) ^ifhRi:®Rr (WtfM i 

v£l^^ 

(ii)^^ X 

^’fC^ ^ I 

CD >ra3it?(ti nt's^t 
C’T^ I (ii) 

^fhF^C*t^ C«l^f^ I 

C®Kf53W?r P 

c^*r ^?Tc^ I 

‘*f't5rl ^ (3r<l P 1^55 ^=4 »u^< (TPtfS—l; «f*r^ 

*T^^^«r?r f^‘f^ ft«r, jc=*4 y=l. 

2. C9i^ ^^«rr5T : 

3y—jc+2='0***(i) 

33?+«=3.(ii) 

(i) 3y*;if-2; .-. 

(ii)i^i:^, 3j;“3-JC} /. y>^^- 

(i) :— (ii) *rr'8^1 ^ :— 






0 




I ! 0 
















c»i^rfwaw 163 

w:^ xox' v£i^^ yoY' ^55!^ o-cs 

c^? I (i) sr^ «rr« 

X vii’ff^ j;-vf)^ ^srr^«f^ ^ i ^ 

AB oq^ WlCir^ W^ll c^«f I (i) (31^ I 



vil^ ’'ITO Kf^l (ii) 

«»1^ X vfl^^ I ^ 

c^rt CD *fT'8irl c^ i (ii) 

C9i^rf^ I 

« 

^ csi^ai P C^ I 

^fB. «nn •, P 

(i i). 

ftWy % - j Tl 2i y - i- 

f^lB *rn ^ I ] 





iiUJLltk Xk^ik M^k:) *£ |•i&3l|ii^ 

f>9j 
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(i) 43;«7-9 ;c^1, 

(ii) 

(i) ^1'^8^1 Thf;— (ii) ^'8111 ^ :— 


TO x= 

0 

1 

-1 

>' = 


1 

“I 


TO .r« 

-1 

3 2 

1 


JJ 

_*5 : J » 
—3 j-V 


xox' ^v\ YOY' n?"n?ri:T 0-c^ 

c^ ’ff^irrc^ I «(flirl (i) 

«rf^Arvii^^ I crf’i 

^^1 AB vii^fB •rhe?i1 m i (i) i 

vD^t (ii) fiJt^ X 

y^ ^iS I crr^r 

CD vil^ nt'S?! m I I^Tf^ (ii) C91^3[ I 

^ c«i^fp3i^?f P f^\r$ C5*r i 

^1 ,c*rti Tf?, P ^ - «mf 2’8 ^t^"f c^fB -1 I 
mf^fB ’f;^5i^-!f?r «nri i^Tcf •, ^uq^r ^5rr*(T=f, 

x^isrt^ Y y“i ‘25 [ ’i? csi’lfwi ig^i I} 

[ 4'«rtR csf^flai wm ^t\vn FTf^^ 

TfOT I ] 

«rtti(t9n 39 

(?n^ifB3i ’rr^ 5 

1. JC+3A8 2. 3:c+5-2 3. 2x-6»0 4. 3jc+l4-7i 

5, 24*-84--34 6. x+l-2;c-3 7. 3 a;+10«8a:-15 

8, 4a:+3-2jc+ 11 9. 3:e-5-5:c+7 [D. B. 1926] 
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10. |+3=|+2 n. 

3” 2 ^3 


vr^iWfbifl *il^ft^j ^! 

pl3Vy-*-15 1 

14. a;+3^— 15 

3;c+y-ll ) 
a:+3;-5«0 ) 

x — y-\=^0 ^ 

17. y« 3 a: 1 

1/ }"=*+15 
*16. }>-5*-4 

^ /v-2a:»13 

2y-5x=15 

/y+2A:-10 ) 

2a:-3;*=8 1 

t 

4a;=12 

2a:—>^—3—0 

4a; + 3y - 6 ; 

5i:2t+2y=l ) 

3a:-5j;-15=0 

2:c-3j;-ll ) 

0 \ ^ 

iy^+y’‘i 1 

b i!) 

24. |5=-y-j- 

iH 

II 

1 

>< 

y=|+2 

25. Ax-ZyO 1 . 

26, a: - y = Ij 

, 2t\j) 



27. 3;c+4y««9 

;ic+6j>=10 


i 

I 

I 


(f 


28. 3y-2«=*4, ^ ^ 

2flc+i»o,»p?hw«if5»wr«rm^ I • 

29. c»wf53i ;c+y“2, ^ ^ c»i<nc« 

i|fl% c^tcl^ n%M ^1 [ W. B. S. B. 1952 ] 



«2|t 

4C 

(^) 
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1 . : 

(i) x^-\‘x^-x-l (ii) a362-a»-5»+l 


2. 


^ ! 


jg^~4j;4‘3 jc+l^ ;ic+l 
a:® —2.1;-3 a;-1 ac® + 1 


3. >11. S. fs[<? m : %^-3a:3-2a:2+12%-8 a:»-7;c+6 

4. 91. >i1.'®. ; 

4*® — 4x:+l, Sac® + 4ai: “ 4 6ac® + 12x+6 

5. x+y:=^a v£|^^ a: 3;- 6 ^It^T ^ I 

6. : •4(|+r2]-l*-8 


7. 1060 fw?i f%^f5 I ’f?? 

wtsi 50 ^ <tip?r ?r^r 60 

I «jf^ m m m I 
x_y z 

c a* 

9. ^: (a++c)(fe+c - a)(c+a - &)(a+6 - c). 

10., Ac’+pJC+i? W x^'\-qx-\-p 

<irf%9i, fiW*! ^ p+f?+i=o. 

11. »m«fT5f^s ax-by^2{a^-b^\ :t-2y-3b. 


**• a b ™^^a2^62^c® (a+fe+c)® 


12. AT = 5 f^9», 


AC*--8ac®+16ac - 5 


6cc*-17a;® + 11a:-5 




13. a:&-c+d:c-(ii?^fir5it«l^c^, 
a^+ab ! fl&-6® «c®+cd : cd—d^. 

14. Sff^ 60 *r. *ri:^ 80 ^ 

nf^*! ^f5C9T, f^«nr < 2 ff% %9rfarf5r 48 n. *fw f^3R 

10 % ^ ? 






15. few*! : 

(a) x^ + (a+b’\-c)x'\‘ab-¥ac 

(b) x^-y^-z^+2yz-\‘X'\‘y—z 


16. 




{a+b){(a+b)^-c^} 

46®c®-(fl®-fc®~c«)2 


17 ’T5rr«rf5? ^;: ^^-5, ^—^^9 

xy ’ xy 

18. c»i«rf^ >it?rrr^ cw«rr6, v:t^ w |+1 

^tf*: *1?"^ I 

19. <ii^fB 600 800 ^ f|^ ^ 

^IfB 50 's 60 ’SR ft3f c^ fwrs^n^ 

«if«f5>5 f 

20 . ^; 


(i) d!®+6®+c®-<2fe-&c-ca=^{(a-6)®+(&—c)®+(c--a)®}. 
(ji) x+y^l-\-xy'^%Z^,x^-\‘y^—l+x^y^. 


[ W. B. S. B. 1959 ] 

21. ^ 3:7 >if|^ 13 c^t’f 

^5*rf^fB 7 :12 f^ I t^<?r ^ \ 

r.r» ,..-K, (X + 2 )(X + ?) _ X + 5 

22. ^rJTfirm^o 

23. ^ ; {x 4 l)(X*+ 2)ix 4 3)(jc 4 4) - 3 

[ C. U. 1946 ] 

24. If. a®4-lla“12^^^ a?4*lla®+54 

[ C. U. 19491 

25. if. »11. «. : 6 jc®-a;-1, 3«®+7«+2,2jc®+3;c-2 


26. x-k’-^S 


^®4-%+l 


^TfSf ^ 


27. ^ ^: 


x-y 


y — z 


z-x 


(a+Af)(a4-y) (a+3>)(a+z) (a+zXa+Jc) 





16^ 


28. (;c+2X5c+3)U+4)(;c+5)+50-(7F 

29. c«l^ai : 2x-5y^0,{x-y)^6 

' [ W. B. S. B. 1959 ], 


30. 


; (i) 


a-^-b + x _x-¥a — b 
a+b—x x-a-^b 


no (£±il®11! - ? 

31. <i'n::3[ ^*( « 3; l. ‘iit 

in%5i f^c*i ^'<'s wm nf9^rf*t 
y 

32. (a) >11. ®. l 

x*+5x^ + 6x^+5x-^ 1 .r'* + 3.v^ — 2%® + 3x+l 

(h) % >11. 'S. ^ ! 

x^—4x+3-y^,-¥2y vi]?f^ x^'-5x+4-y^,+3y 

33. a, fe c t^sifB apf^^ >i^«m i?^c3T, «f>ir«l ^ c^r, 
a3+c3-2fe (62+3). 

34. a, 6, c, >l>It5f*fT^ «mT*) a, 

(a® +62+c2)(62+c2+d.2) = (a6 + bc-^cd)\ 


,35. >i5rf«Ct?i^; (i) .a;+>;=fl + 6, '^^+-^^=’2 


(ii) r - —=a%-b^ [ W. B. S. B. 1952 ) 

OX CtfX 

36. J 0) A^~2(a2 + 62)jc2 + (<z2-6a)2 

(ii) l + a+6+c+a6+<2c 
(in) (A:» + ;r + l)(x2 + r+2)~12 

37. •A B vil’iRiK 6 «il^fB *tTC9 I B m\ 

>i^ffC3T *ftR, A ^?i 5 «p3r <Tfnr i c^ 

^Ff«rfB ^tss *rfc^ v 
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38. ^ y if. >11. '8. h *11. 8. 1 ^ 

39. fl ; fe-c : d^^«(iiT*|^^f CT, 

/.N a a+fc c c+d 

a-2>' 6 “c-5' d 

(ii) a : a+c=a+b ; a+fc+c+d 

40. '5»T?8C^C<il^f Wiii^aq 1296 I C^sfS ^»rc^ 18 

■c^ fiic^ 6 m ^rsf, ^iTf? W3I5SP9I 

8 fif^ m I 

41. a+b+c - 0 «w«l 

(a«+62-|.c2)2*4(a2fe3 + fe2c2+c2<z>) [ P. U.1931] 

42. y+ a;=0, 53 ; - 3;c 3 ; - 3a; +12, vfi^s* 

<£l^ C^ifl f^=ffB (3111^8 5^, Tf^tf I 


44. ^ t (i) 


a;-2“‘’a;-6 


_8_ 

a;+3 


[ W. B. S. B. 1956 J 


(«) 


2 + 5 , 

X y 


1 


45. 

46. 


a: ■ 3> 20 

(A;2+3>2X<»®+i>®)+(fl^+W“0 '2t^t*l xiy^a’.b. 

«ii^fg « mffnr 2: 3 v£i^^ ^£1^ ntrts 

8 «iT»r5r ^«it8 3:1. ^ f¥ ^sraf^i^ 

8^1 ^ *rtra[^ ^-fk^ f^tali8 ^ f^arc*! 8 

47. alb tthic «m*l ^ (?r, 

(i) (a+&+c)(a-5+c)*a*+&«+ca [ W. B. S. B. 1957 ] 

<ii) a*+o»c*+c*-6“ (^+i-l)(a* + 6*+e*) 

\C OL f 

48. CJf%9R C^ tf^?l vsj^ejq^lfl 

^ mwfeai 55 tR ^18 cn% «rfc8, w ?f? <«rf8 
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^ f|^ ? 

49. (i) ^. ^?r ; 

21x^- 13ic+2, 28%= -15%+2 12:c«-7;c+l 

(ii) ’t. >n. IS. ^; 

x^+2x^ — 5x^— 7x-\‘i 3 a :®-“ 3 a :^— 18 a :®+*®+ 2 x +3 


50. ^i) Wt^osi ’Rt! (Ifrj)" -ll.-f [ C. U. 1941 ] 

/..V 67j:H-33y-233 -0\ 

33jc-1333;+333-0 J 

ofRc^isT c^ 50 ^ ^>13 ttk 5 

%l 50 W5T ^ i. c^m 

’Rtsr W ff 9T ? 


52. «2|3rf®i m i 

(a- bY^(b — cf^(c—a)^ \a-b^b-c^c-a 


53. ^?rs 


4^2 - (fe -c)2 fc* - (2a - c)2 c® - (2a - bY 
(2a+c)2 - 62 ■*“ (2a+6)® - c®+(6+c)®’- 4a2 


54. c^r^if^n : 


2ji:—3 3jc—5 
3*4 


55. ^ s 

(i) (a-6)»+91a3~63 (ii) 5;^® ~ 6 a;>- 83;1 

22r--45 w 

56. - 5?r a: ^8 y >mt^? 

57. ^x~3y=43;-5;ic jc! ^ I • 

58. x: a ^’ThsfSc^ a-^ x v«i^ 

(a+x)® J a®-^^ «rf5HRT5r ^ I 
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39. 

{x-by x+a—2b 

60. : 


a+x , a — x . 2x^ 

fl® + a%+A;® a® —a*+a®:c®Hhx* 

61. '®. 5??r; 

H-4:x:+8;c2+8jc®, 1+4x+4x®- 16;r* H-2 a;-8;c®- 16x* 

62. -jf. 3n.'®. ’RT! 

2a*— a* — a® — a—3 v£i?f^ 2a* —5a® +a® + 5a —3 

63. : 

(i) a-c»)(l+a)*-(l-a®)(l + c)® 

(ii) (a&+l)*-4a6(a6+l)2-(a2-62)® 


64. vil^ 48 f^. f^. Of^ C?, 

^^'8 5 f^.f^. «lf^ n«( 5 ^*^1 ^3T ^f^3R «nf^ i 

65. s (i) ;c® + ~-13 [ C. U. 1931 ]• 

X 

(ii) *+5=25^5 


66 . 





l+a: 




67. a+&+c«0^:9T, Ctf^Cil, 

a(b-c)® f fc(c-fl)«+c(a-«»)«*0 [ W. B. S. B. 1952 j 

68. a, b, c, d apf^v ^?C?, 2a-3&, 2fc-3c 

2c - 2d a^fiisp I 

69. ft 

fH«l I <m life’® 

60-iW 4 : 5 j wfB i * 

70. (i) 3x+4i - ] 2 »£t^< 4* - 3>; = 6-J5^ 

^ C^1C«I5 *lf|iit‘l fs(<? I [C. U. 1929]^ 



€}?f 
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« I Q 

(ii) ^1 - 3 

3im Mf ^ I m w ^<wft?r hr ‘i® y 

[ D. B. 1934 ] 

71. (i) Hf a, b, c apfH^ Vi a[b-c)*^2h V* 

VC^, [P. U.1916] 

(ii) HfH X : y^a+2 I a-2 V, x^-y^ : x^+y^-^^\^ 

HR I 

72. a+b+c = O^C«I«iHT«l^(;H, 

(i) (6c+ca+afe)® “l(a®+fe®+c®)® 

(ii) a(fe+c)®+fe(c+a)®+c(a+b)® = 3a6c [ W. B. S. B. 1957 ] 

73. 120 f%. m. 75% V I W 

tH-IT^C5T fHarc*l 80% ? 

t 

74. 's 7; 3 lo w 

mv ^SjnT^ % 4 ; 1} 10 W nCH ^RTRH 

75. (i) 3 ; 4 5808 ; 

^f6 fH<?r V I 

(ii) mv HR1 ^tf5 H’sHtR 4 : 7 ^C»f HW1 ^f5 

M?! V I 

76. ' (i) a4-fc+c«0 CtfHT'Q CH. + 

DC ca ao 


(ii) HfHa+c=2fcf?I, fifHTiHSHCH, ' 
a (fe+c)+6®(c+a)+c*(a+&)»66®. 
77, 2s - a+b+c+d fiRf*! V C^y 


4(bc+od)® - (b®+c® - a® - d®)® = 16(s--a)(s - b)(j--cX5-" d) 


76. 


HfH 


_L4._1,4. i 
l-+*d 1+b 14 c 


2v, 




1+a 1+6 1+c 



JiwPKt 'W 

«1S^91C^^ efC^'Wsi I 

Wl I 

^ 1. (a+fe+c)® = a* + b® + c®4-3(a + 6)(6+c)(c+a). 

(a+b+c)® “{a+(6+c)}® 

=a® + (b4-c)® + 3a(b+c){a + (b+c)} 

=*a® +b®+c® + 3bc(b+c)+3a(b + c)(a4‘f>+c) 

= a® + b® + c® + 3(b+c){bc+fl(a+b+c)J 
=a® +b®+c* + 3(b+c)(a®+ab+ac + bc) 

-= a® 4* b® + c® + 3 (b + c){a(a+b) + c(a + b)J 
=a®+ b®+c® + 3(a+b)(b+c)(c+a) 

(i) (a + b+c)®—a® -b® -c® =3(a+b)(b+c)(c+a). 
(ii) a® +b®+c® = (a + b+c)® — 3(a+b)(b+c)(c+a); 

2. a*+b®+c®—Sabc 

=(a+b+c)(a®+b® + c® —ab—be—ca) •••(!) 

=* J(<3+b+c){(a-b)®+(b-c)*+(c-a)®} •••{ii)L- 
o®+b® + c® — 3a6c 

— a®+(b+c)® — 3bc(b-j-c)—3abc 

=*(<*+b+c){a® - c»(b+c)+(b+c)®} - 3bc(a+b+c) 
aa (a+b+cX<*®—ab—ca+b®+2bc+c® — 3abc) 
■'(a+b+c)(a®+b®+c®—flb—be —c<i) .(i) 

- J(a+b+e).2{a®+b® + c® - ab - be — ca) 

=i(«+6+c)(2a®+2b®+2e® - 2ab - 2bc - 2ca) 

■* \{(i +b+c)(a® — 2ab+b®+b® — 2be+c*+c® — 2ea+a® V 
■•i(<*+b+c){(a —b)®+(b—c)®4’(c-a)®} .(ii) 
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a+b+C’-O'^tm a^-¥b^+c^^3abc 

.*. a\+b^ +c* - 3<ii>c = (a+b+c)(a® + i>»+c® -c.fe--i>c —ca) 

— 0 X (a® + fe®+c® - a& — fee - ca) 

=0. 

ft 

(2®+fe*+c® =3afec 

«ffl[^li1^(ii) a“fe = c a® + fe® + c®-3a&c*0 

a®+fe®4-c® - 3afec = ^(a +b+ c){(a—fe)® + (fe — c)®+(c — a)®} 

4 •■^(a + fe+c){(a—a)®4-(fe-fe)® + (c-c)®^ 

( V a^b-c) 

—4(^ + fe + c)x OasQ. 

1. ^*1 : 

(3x+2y+z)(9x^+4y^ — z® — 6xy — 2^2 — 3zx) 

t 

(3x+2y+z){{3x)^ +(2.v)®+z® ~(3A;)(2y) - {2y)z-zi3x)h 
=s(3.r)®+(2j;)* +2* — 3.(3;i:)(23;)z 
= 27 x^ +83 ;®+— 18%3;2. 

2. - 3;® +3xy+ 1 

a;® — 3 ;® + 3ac3;4-1 = a:®+( —^)® + 1 ® — 3.a:( — 3;).! 

- {x+( - 3^)+1 IIa:® + (- y)® +1 ® - a;( - y) - (- 3 ^) 1 —I.a:}, 

= (a; - y+ 1 )(ac®+ 3 ;®+ 1 +a; 3 ^+y - ^) 

3. X « 331, y « 333 2=336 

je®+y® + 2 ® - 3a:j;2-v£ 111 Miff ^ I 

A;® + y®+2®-323;2 

*“ i(x+y¥2){(x - y)*+(y “ ■^)*+U “ } 

-1(331+333+336){(331~333)®+(333 - 336)*+(336 -331)*^ 
- i X1000 X (4+9+25)- i X1000 x 38 -19000. 
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4 3s^a+h+c fim*! 

(j - a)* + (s - b)®+( 5 —c)® s= 3(5 - aXs - bXs - c) 

[ E. B. s! B. 1953 J 

(5-a)s=x, (j—6)=*j; (s-c )»2 

..*. %+3;+2=5-a+5-fe+5--c*35-a-fe-c 

—a+fe+c—d—fc-c-0 

OTf«h5OTr ^Tsi*r«F=;c®+j;®+z® 

* + jv® + ■" 3xyz+3xyz 

=* (-^+y+ z)(aj®+ y^ +z? — —3/z—+ Szji’z 
"‘Ox(x^+y^-hz^-xy’-yz-~zx)+3xyz 
’^Zxyz 

- 3(j - a)(5 - b{s - c) <2[5[TH^ I 


41 

'^‘1-.^ i 

1. 4?n®+n®—2mn-4>n-2n+4-C^ 2m+n+2 ^?rl i 

2. z* + 43?®+z^+2 z3>+zz““2j'z-C^ ^—2j;—z ^iTl I 

3. a®+25fe®+5a& —a+5& + l-C^ <2 —5fc + l ^ITI I 

4. p®+36fl®—6p<?+3p+18(7+9-C^ 3 — p-6q I 

5. (z-2j;)* + (2i;-1)® - (z-1)» + 3(z - l)(z-23;)(2j>-1) 

6 . (2a+b+c)®+(2b+c+fl)®+(2c+a+i>)®-3(2a+5+c) 

(2l>+c+aX2c+a +1>) 

f^«l ^ : 

7. a® + 1256*+30a6-8 8 . 2z®+ 543 ;® + 86 x 3 ;~ 16 

9. z«-2z« + l 10. z 6 + 5z»+8 

11. '(fl+^?-2c)®+Cb+c-2a)®+(c+a-2i»)® [ I. P. S..1936 ] 

JL2. 8 (a+b+c)*—(b+c'i*—(c+o)®-(a+b)® 
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13. <9»+6*+c»-a6“fcc-ca-?, Wa-JC+1, bmx-^2^^^ 

c^x-^3 

14. ‘ a »+6® +c ® - 3a6c-<il9, W a * 178, b * 168 c «148 

15. a®+6®+c®-t£l^ W fl+fc+c«s9, a®+fc®+c®=»29, 

abc ^24 

16. abc-^J, W a+&+c«15, a® + fc®+c®-83 a®4-6®+c® 

% -495 

17. x®+3;®+2 *-:jc+3)+z- 5, 5cy+3;2+J?Jie*=10 

[ C. U. 1949 3 

18. a*+fc*+c® — 3a?>c-cq^ fl+i»+c=»8, a®+6®+c®-»0 

, L C U. 1950 3 

19. (2fl+3fc+4c)»+(2fc+3c+4fl)»+(2c+3fl+46)» 
— 3(2a+3fc+4c)(26+3c+4a)(2c+3a+ 4b) ** 27(a ® + ® 4* c® 

“ 3a27c) 

20. 2j = a+fc+c aW*! 

(5 - a)®+(5 - fe)»+(5- c)® - 3(5 - a)(5 - bXs-c) 

-i(«®+*»*+c®-3a&c) 

21. ' x-a{b+c)t y«fe(c+a) 2=c(a+fc) 

22. 3s^a+b+c «t5rr*l 

5—a 5-b 5-c_ 

t(5—fc)®(5 - c)^ *^(5—c)‘®(5 - a)® "^(s—a)®(5 — 6)* 

. 3_ 

’"is’-aj(s~‘b){s-c) 


la 
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5ai5-ajni s ^ a, fc, c 

f5aft«{?ft> «rrr^ i 'W a wni« 

<^(tf^C»l f%^ff5 a h c—^ a?w *rh8^t 
^ I ^ai*r, fc «iT?« ^?rfBt^'S) 

bSt® >«ltf%c»i 1%^f5 b c a—^ 
apw Thr c 

f^fg r a b—uq| WC^ *rheTl I 41^ 

3PI'®1^C^ ( Cyclic * 

^ ^ap-aPCT ftsr® ^stW ( Expressions in Cyclic 

Order ) ^ ^ I 



(i) a®(b-c)4'b*(c-<2)+c®(fl-b), (ii) bc(b+c)4*ca(c+<3) 

+fl6(a+*>) ^apnr wl ^ i 

5aF-aR:^ ^ cirsTl #n j 


ipi 3. (i) o®(b—c) + b®(c“a)+c® (a“b)= - (a - b)(b ~ c)(c - a), 
(ii) bc(b - c)+ca(c - a)+ ab{a - b) =* - (a - b)(b - c)(c - a). 

(i) a®(b“c)+b®(c-a)+c®(a-b) 

- a®(b — c)+b®c—flb®+ac®—be* 

- a®(b - c) - flb® +ac®+b*c - be® [ ^ ^>rtW 3 

•a®(b-c) “a(b®-c®)+bc(b—c) 

»(b - c){a® - a(b+c)+be} 

*» (b - c)(a® - - flc 4- be) 

- (b - c){a{a ’- b)—e(a - b)} 

■■ (b — eXa — b)(a — e) - — (fl — b)(b — c)(c - a). 

(ii) be(b - c)+ca(e—a)+ab(a - b) 

"•beCb—e)+ac® -a®c+a®b—flb® 

-bc(b-e)+a®b-a®c-flb®+«e® [ ^TOT ] 

V be(b - e)+a® (b - c) - a(b® - e®) 

-•(b-e){be4'a®—fl(b+e)} 

• (b - c)(be - ab - oe+a®) 



53F“3KV 
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- (& - c)\b{c - a)—a(c - a)] 

- (6—c)(c - a)(6—fl) = — (a—- cXc — a), 

-|a(fc2-ca)+Kc»-a2)+c(aa-6*)} 

= — (a - fe)(fe - c)(c—aX 

4. (i) a*(6+c)+fc®(c+a)+c®(a+^>)+2abc 

= (fc + c)(c+a)(a+ b), 
(ii) bc(b+c)+ca(c +a)+a6(£i4* 6) + 2abc 

= (fc+c)(c+fl)(a+6X 

(i) a^& + c)+b®(c+a)+c®(c+fc)+2abc 

“ a ® (fc+c)+fc® c+ai>® + ac ® + fee*+ 2 < 2 fcc 
^a^{b + c) 4- ab^ + 2abc + ac* + fe®c + fee® 

f a-i£Rr 1 

=< 1 ® (fe + c) + a(fe®+2fec+e®) "h fec(fe + e) 

=(fe+e){a® + fl(fe 4-e)+fee} 

—(fe+eXa®+ afe+ac+fec) 

* (^fe+c){fl(a+fe)+c(a+fe)} 

- (fe+eXc+ a){a + fe). 

(ii) fec(fe+c) + ea(e + a)+flfe(a+fe)+2flfec 

= fee(fe+c)+ae® +a®e+a®fe+afe®+2afec 
= fec(fe+c)-l-a®fe+«®c+afe®+ 2afec+ac® 

[ a-^ - J 

= fee(fe+e) + fl®(fe+c)+a(fe®+2fee+c*; 

=(fe+e){fee+<2 ®+a(fe+c)} 

=(fe+c)(a® + flfe+ae+fee) [ 1 

®»(fe+ c){a{a + fe)+c(a+fe)} 

~ (fe+c)(e+a)(a+fe). 

• <i(fe® + e®)+fe(c® + a®) + c(a* + fe®) + 2afec 

- (fe+c)(e+a)(a -f by 

^ 5. (i) af(b +e)+fe*(c+a) +c®(a 4 fe) + 3abc 
■■ (s 4-fe 4* c)(fec 4-ea+<ife). 





(ii) hc{b +c)+ ca{c +a)+ ab{a +&)+ 3abc 

=(a+?>+c)(fec+ca+ all) 

(i) a®(&+c)+6®(c+a)+c*(a+6)+3a&c 
s=a*(b+c)+ ahc +6® (c+a)+a&c + c® (a -f fc )+abc 
=» a{a(b+c) + be} +6{fc(c+a)+ ca] + c{c{a + b)+ab} 

« a{ab +ca+ be) 4- h{bc +a&+ ca) + c{ca +be+ ah) 
^{a’^b-\‘cyj}C'\rca’^ab), 

(ii) bc(b+c)+ca(c+a)+ab(a+b) + 3abc 

" bc(b+c)+abc+ca(c+a)+abc+ab(a+b)+abc 
“bc(b+c+a) + ca(c+a+b)+ab(a+b+c) 

« (a+b+c)(bc +ca+ab). 

i (a+b+c)(bc+ca+ab)—abc=(b+c)(c+aXa+b) 

(a+b+c)^c+ca+ab )—abc 

«{a+(b+c)}{bc+a(b+c)}-abc 
* abc+a® vb+c)+bc(b+c)+a(b+c)® “ abc 
“ (b 4- c){a® 4* be 4 a{b 4-c)} 

-(b4c)(a®+ab4'ac+bc) [a-? ^ ] 

=(b 4* c){a{a 4- b) 4- c(a 4* b)} 

-(b+c)(c+a)(a4-b). 

1- • a3({;-c)+b®(c-a)4-c*(a~b) 

[ Pat. U. 1931 

a®(b-c)4-b*(c-a)4c®(a-b) 

-»a^(b“c)4b*c-ab*+ac® - be® 

«»a®(b —c)—ab® 4 ac®4'b®c—be® 

- a®(b - c)- a(b® - c®)4 bc(b® - c®) 

*ss(b—c)(a®-a(b®4bc4c®)4bc(b4c)l 
—(b - c)(a*--ob* - abc - ac® 4 b®c 4 be®) 

^(b—cX<** —ac®4bc®) 
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— (fe — c){a(< 2 ® — 2>®) — fcc(a —b)~-’C^{a—b)] 
*im (Jb^c)(a-‘b){a{a+b)^‘bc — c®} 

— (ft — c%a — &)(a® - c®+ab — fee) 

— (fe — c)(a—6){(a+c)(a—c) + fe(a - c)} 

= — (a —b)(fe —c)(c-fl)(a4-fe4-c) 

2. >i?r5i ; 

■ 1 . 1 1 
a(d|p b)(a ~ c) fe(fe—c){fe—a) c(c - a)(c - fe) 


[ P. U. 19471 


Trf^f>rr«rj= 


a(a — fe)(c - a) fe(fe—c)(a - fe)*’’ - c(c - a)(fe - c) 

fec(fe--c)4 -cfl (c--a)+afe(a—fe ) 

— afec(a — fe)(fe— c)Cc — a) 

_— (a — h^b—cYc — a) 1 ■ 

^abc{a — fe)(fe—c)(c - a) " afec 




a»+63+(;a-a3+68+(.s=(o4.j+,.)3- t C. U 

1 + .1.. 
fl^fe ' c <z + fe + c 

I* 

^ ^+ca+ab 1 
* obc “a+fe+c 

(a+fe+c)(fec+ca+afe)“afec 

% (a+fe+c)(fec+ca+afe)-afec=»0 

Tl, (fe+c)(c+a)(a+fe)»0 

Tr% 0 csr-(?pR ^ 0 t 

^ fe+c-O I??, fe--c 

^ * 

^ c+a-O ^ c»-a 


[ C. U. 19411 
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^ - - 


a®+6*+c* a® + 6*—a® fe® 


(d+fe+c)® (o+b-a)* 

1 . 1.1 1 


1 

'fe® 


a‘ 


+P+: 


a® + &®+c® (a+&+c)® 
(SW*rf»n 42 




1. b2c2(fc2_c2) + c2a2(c*-a®)+a2fc2(a2«fo2) 

2. d®(6+c)+2>®(c+d)+c®(a+fe)+a® + 6® +c® 

3. a(2)+c)®+fc(c+a)^+c(a+fc)®-4flfcc 




4. 

5. 
• 6 . 


7. 


9. 

10 . 


11 . 


{a—b){a—c)~^ib—c){b — a)~''(c—a){c—h) 

_ 

(c—a)(a ’-by{a-b){b—c)'^(b- c)(c — a) 

d(b+c) Kg+ d) _ c{a+b) 

(d - 6)(d - c) (fc — c)(b- ay {c- a){c - b) 

d® _ft®___ 

(d - ?))(d—c) "^ (b—d)(b—c)(c—d)(c - b) 

d^ + bc _ c^ +db 

(d - b)(d—c) (b - d)(b - c) (c—d)(c - b) 

^d^+yd*f z A:b°4-y b-fz 

(d - b)(d - c) (b—c)(b - d) (c - d)(c—b) 

«fsrr*i ^ ; (b^cj(x-a)^ + {c—a){x-b)^-k-{a-“b)(x^c)^ 

- “(d—b)(b— c)(c—fl) 

# d+b+c»0 ^r9f <2m*l 


., -^— I - g"_0 

2d® + be 2b®+cd 2c®+db 

12. d+b+c»l, db+bc+cd=2 dbcs=3^ 


d+bc'^b+cd'^c+db 


«*W1 ’W, 


-2 




(srasj (si%) 

«l>JW»n 1( 2) 

1. -12 ^ 2. +36 - 9 fsiSw 

3. +17«R,-12«R 4. +J'm? 

5. +275 few,-187 &W 6. -31^,+8Wafe 
7. -SS^W,+22^>B 8. +13 W>rtf^,-20lw>ItffefeH 

(SWJlUn 2 (ri: 5) 

1. -x+y+z 2.-2fc+c 3. 

4. a+fc+c 5. 2fl+7fc —c 


«w*ri9n 3 (r|.* 7) 


1. 

13a+4x 


2. -15fl+156 

3. 29a*-114a-12 

4. 

Sax-Shyc-^-ii^. 

* 5. 0 

6. 181*-79)i 




iS«»lt*rl 4 (’j: 10) 


1. 


2. 

2 3. 6 

4. -1 

5. -2f 

6. 

20 

7. 

CO 

GO 

CM 

9. 13 

10. 4 

11. 

3 

12. 

18 13.-1 

14. 18 

15. 7 

16. 

4 

17. 

-275 18, 10 

19. 5 

20. 4 




(SWirtnl 5 (12- 

-14) 


1. 

317,*139 


2. 34,20 

3. 

360 

< 

4. 

87,88, 89 


5. 14 

6. 

24 

7. 

25 


8. 1830^ 





184 




9. 92 irw i A—46 B—30 C—16 

10. 32-f5 tw, 96-f5 ‘10 *f/, 128-fiJ ‘5 H.n.*, 160-f5 J2 

11. 49 12. A—128 tW, B—120 ^ 

13. 121 50 if.f. 14. 5 

15. 3i ^ TT?! 10 f%. f^. <?fZ^ 2i ^ ^ 38 f%.R 

16. 24 %»rrWf^ 17. 29| 

18. 12-f5 19. 4600 ^ 20. 5600^1 


6 ( r- 17 - 18 ) 


I ?? 16m^ ^4 

36»n® 225 "^9 

(iii) x*+4y*+9z^+4x^y^ 

2. (i) y*+2yz+z® 

3. 0 *4. 2-' 

7. 69 8. 5 

11. 73>» 12. 16 

rii) (a2-6®)® + (2<ife)® 
15. 

17. z*+z2 + l 

19. 25p®—9m®-4n®H-12mn 

21. a;®+a;*3;*+j;» 

23. 2a2fc«4.26®c®+2c®fl2-a^ 


4m2"^iV"4 
123 ;»z®- 6 z»z® 

(if) 1*44 

5. 6 6. 34 0 

9. 25 10. 0 

13. (i) (3m+3«)®—(m~n)® 

14. ix^-h^ 

16. z®y2-z 

18. 4x®--9y®4-]6z®-24yz 

20. <i®6®+afc+l 
22. m®n® + m*n* + l 


«rtHrW 7 (<?! 19—20) 

1. (i) ii?+8fe®-27c*+6a*fc+12ab®-9a®c+27ac2-36b2c 

+54fcc®-36a6c 

(ii) m5-*'27n|+p|(?® “9m*n+27m®n®+3m*pq+3m®p*(7® 

+27n*p<? - 9np®<jf® - 18m®n^9 
3. 8m® 


2. 3x®y+3zy®-“y® 
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4. 8y®+243;®2+24j;z3+828 5. looo 6. 1 

7. p»^3p 8. c®+3c 9. 100 10. 64 

11. 14. 3 15. 8 

«tW»rl 8 (21) 

1. 8a®+343fe® 2, x^ + -q 3. m+n 

4. 8*«-27ji» 5. 8a»— 6. \-K 

7. 64?® - 7295>® ( * 27 ‘273;® ’ I 

8. a»+5126® 9, p®-- 10. m®-n* 

£/” 

11. 27x^-223y^ 12. 18fl®-36p® 

13. 0 14. 4 

aJUnW 9 (<}: 23—24 ) 

1. (:«+2a)(jff-2a) 2. (p®+9)(p® —9) 

3. aU-3'X^+3;)(;c2+3;2) 4. 3(5a+4fc)(5a-4fc) 

5. 3^3+4jc)(3--4.s;) 6 . (^“35)(:Aj+33;X^®+93;*)' 

7. 8(a - fe)(36 - a) 8. -4c(2a+36—4c) 

9. {x^+2x-h2)ix^-2x+2) 

10. 3(a^+2ab+2b«yc^-2ab+2b») 

11 . (m^+mn+n^)(m^-mn+n^) 

12 . 

13. (x2+2x-2)(ji:2-2x-2) 14 (x2 + 3x-4)(*®-3*-4> 

15. (a+?»+c)(fc+c-a)(c+a-?>)(a+b—c) 

16. U® + 3;c3;+y®Xi«®“3*y+3;®) 

17. x(9x^ + 12xy+8y^X9x^ - ■i2;cv+83;») 

18. (x-^2a-yXx^^4a+y) 19. (a+b-t-4c)(a-ib’i’2c} 

20. (af+23;+3a-fcX*+2y—3a+fc) 

21. (4+5^c+3*®)(4-5*+3a;®) 22. (jf+3;+])(a;—y+1^ 
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23. (a+6-2cXa-&+2c) 24. (a + lXa-l)(fc+l)(i>- 

.25. (a-feXa+fe-2) 26. (a-fe-c)(a+fc+’c+1 

27. (a + 6)®(a — 6) 28. (3a+fe + c)(a — b — c) 

29. —+.2^®) 30. (3x4->>+2^)(y+^ 

31. (a+&X<*~fcXc + ciXc“’<i) 32. A{mp-¥nq)imq-¥np) 

33. (x+2j; — 3 zX.*^"“ 23 ;+ 3 z) 34. (2a+?> —cX2a —fc + c) 

35. (a-|-6+c + <iX«*+6--c — d)(a—fc+c—cOC^+c —a —<i) 

36. (a+6 —C“8Xa~fe + c—8) 37. (x+4!y-\-4z){x-{-4y—^z) 

38. (1+a+fc—cXl+a —6 + c) 39. (3;c®4'y®X^®+ 3y**) 

•40. (5m--3p+fl+2X5m —3p —g —2) 

(2^S^a^t9!1 10 ( 26—27 ) 

1. (;c+2Xa; + 4> 2. (x:-2Xjc- 3) 3. (x-4X*+5) 

4. (;c-2Xjt:-l0) 5. U + 6X^-7) 6. (;«:-3 Xa:“4) 

'7. (m + lXm-6) 8. (a:+ 2X^—3) 

9. (a:+4Xjc- 7) 10. (l + aX2-a) 

11. (2-aX3-a) 12. (5 + A:Xl-ic) 

13. (;c*-7X^-lX^+l) 14. (a;+19X:c-17) 

15. ix4-5y)(x — 5yXx^+20y^) 16. (jc + lX3A; —8) 

17. (2a*+5X2a+3X2a-3) 18. (2-3aX3+4a) 

19. (jc+2X2;»:-5) 20. (4^+7K3^+ll) 

21. (x + 2X3jt:+4) ’ 22. (;»;+4X3;c+2) 

23. (;c+3X2%--5) 24. (a;-8X4;c-3) 

25. 6(;c-1X^+4) 26. (2^:-lX3-2.r) 

27. (15fc->13aX5a-3fe) 28. (a®+2a+3Xa+5Xfl-3) 

29. (a-3&)(3a+bXa+2bX2a-fe) 

30. (*+y)®(A;+3yK3%+y) 31. (m+aXam+1) 

32. (ojc —ay —&y4'&^X<*“^) 33. (a+fe —3X<*4'& —2) 

34. (*+a+2Kjif—<»“1) 35. (a+x-~l){a — x+2) 
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36. (2^~3)(3:«+l) 37. (;c-2)*(a;-5)(x + 1) 

38. (;«;+l4).(;c+4) 39. (a+x+3)ia-x-l) 

40. (a-x — lXa+x — l) 41. (»n+p+3)(m-p-2) 

42. {a>-x){a-h) 

swuturl 11 (28 ) 

I. ( 2 a+ 3 fe)( 4 a 2 ~ 6 a?>-l- 9 fc 2 ) 2. a(a-4)(a*+4a+16) 

3. (<a+&)(a—fc)(a* -aij + fe®)(a®+a?)+&®) 

4. (»i®\n®)(m^ — m®n®+n*) 

5. (3p+3<?+r)(9p®+9(?® + r ® + 18pfl - 3pr - 3flr) 

6 . {^x +2); — r)(4;c®+4j;®+z® + 8 ^: 3 ;+2j;z+ 2zx) 

7. ;«;®j;»(5:c-33^X25^®+ 15;cy+9j;®) 

8. 3(a-3fe®)(o®+3afc®+9fc*) 

9. {x-\-3y){x—3y){x^-¥3xy\‘9y^){x^-3xy-¥9y^) 

10. (2jc- 1X4^® + 2.^+3) 11. (l+3aXl+3a®) 

12. (2m-lXm®-m + l) 13. (2;c+33;X28x®+30Acy+9y») 

14. (a®-26cX«*-a®i»c + fc*c®) 

16. (a® + P®Xa®-a&+^2>®) 

(Sflfirmi 12 ( <5S 30 ) 

1. (jjc® + 1X^®+j:+ 1) 2. (<i+feX<*+^~3) 

3. (;c+2X^®+9a:+4) 4. (;i;-1Xa;+1Xjc-3) 

5. (:c-l)®X^+2) 6. (a;+1X^+2)(;c-1) 

7. (a+2Xa+p(<»-5) 8. (m + lX2m®+m+2) 

9. (a+l)®(a®-l-3a+l) 10. (jc- 1X«-2Xjj-3) 

II. (*+1X^+SXa:®+7jc+ 16) 12. (%®+5;f+7XA;»+5x+3) 

13. (;c®-3;t- JXa:®-3^-16) 14. (2a® ~5a+lX2a®-5a+4) 

15. (2;c®-3;c-» 7X«-3X2^+3) 16. (a-lXa*-fl-4) 

17. (a+2l(a®--3a+4) 18. (:t'-3XA;-4XA:+5) 

19. (:c+lX%- 0(^®-2«-2) ( “lOaM “10%” ^ I ) 

20 (%+lXj«;-b(2^+5) 










(SWUlWI 14 ( ris 34 ) 



1. 

P+3 2 

jf—1 3. a® —a6+6* 

4. m+» 

5. 

AT+l 6. 

4(a:+j;) 7. a:-2 


8. a:+1 

f t 

9. 

3;i;+53> 10. 

Ar+2 11. a;® + 1 


12. ;c-3 

13. 

x-Z 14. 

3a:+1 





15 ( 35 ) 



1. 

{x+yYix^^-k 2. 72x^y{x^ 



3. 

(x-a)(x^ — i 

:*) 4. (*+2)(*“ 

-1) 


5. 

(a+3&)(a - 36)(a+2fc)(a+46) 



6. 

(1 - 8;c»Xl + 2x)( 1 + 4;c2 - 8x^) 7. 

(^»- 

-lX2x+l> 

8. 

(x - 2)(x^ +2^; - 12)(2a:« -x-2) 



9. 

U+1)(:^+1)(3;c + 1)(23c-3) 10. ( 

:;c®- 

4)(x^-l) 

11. 

(2a-36)(3a+26Xa - 6)(4a2 + 6a6+968) 


12. 

(x - 3)(2a;® + 6x+ 13)(a: 3 + 3x®+9 a:+6) 


13. 

(2a:+3X4a:® 

+6a;+9)(4a:® -6a;+9)(7a:® 

— 5x 

-6) 

14. 

a:® -1 a: 

® + 2a;-3 





16 ( 41—42 ) 



1, 

^+3 

2. a;® + 4%+3 

3. 

Ac^—3 a:—4 

4. 

2a;-1 

5. a:® + a:v+V® 

6. 

(a:®-1)2 

7. 

a:* -•3a:+4 

. 8. ;c®+5jc+1 

9. 

a:®+7*+1 

10. 

tn(2m — 3n) 

11. a:®-2jc-1 

12. 

x»-2;c+3 

13. 

a:®+2a:+3 

14. a;-2 

15. 

2:«-9 

16. 

a;®+a; — 3 

17. a-2 





17 (<j: 44 ) 




1. a»+4a* - 4a3-64^2-165a ~ 108 

2. 2*«4-6je® +13«* - 42 jc* - 162jc* - 381ji:-234 

3. 2jc®4-Ar* —IOjc*-5jc*+8*+4 
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•4. — a® — 9a®+29a* — 16a® — 44<2® — 144a—64 

5. 8y® + 43;® — 6y* — 5j;® — 3j;®+y+1 

6. :c’+*«-7;6®-4;c* + 15j6®-2x2-12;c+8 

7. a® + lOa®+36a»+59a® + 50a + 24 

8. ‘ 192a;’ + 128;c6 - 2187je -1458 

*9. 16;c®+ 32x* - 48^;®+4^:^ + lla: - 3 


^rtlirW 18 ( r- 48—49 ) 


1. 

0 2. 

^ 3 

a:+3 

2a+c 

c(a+c) 

4. 

2a; 

5. 

64aa:® 

6. 

7;c+5 

7. 

0 

a* - 16a;® 

(**-lX*+2) 

8. 

1 9. 

1 10. 

2 

11. 

0 

(^a:+ lX^+5) 

12. 

0 13. 

85 ^ 14 

1 

15. 

2a 


a —a: 

a+fe 

16. 

-2 17. 

0 18. 

3a:* + 2a:+l 

19. 

9a;+17 

4(L-a:®) 

(j:-2)(*+1) 

:20. 

0 21. 

a + 1 


22. 

0 

3(a-2)(a-3) 



tfrtHrW 19 ( r- 52—53 ) 


1. 

a+b 


0 

a(a + b>3(a2 4-6®) 

3. 

a+6 

b(a-~b) 


A* 

(a-b)2 

a — b 

4. 

1 


5. 

— mn+n* 

6. 

a«-6a 

x^-1 


m(m+9n) 

a® + a*fca+fc* 

7. 

p-1 
p + 1 


8. 

1 

9. 

1 

a; 

10. 

x^ + 1 

11. 

n 

12. a + fe(^^ 


1 ) 

13. 

a®+a®fe® + b* 

~ ah^a-'b)^ 

14. 2 

15. 

f 

X 
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16. 

*•+1 

(*-!)» 

17. 

x-y 

18. 

m»+n» 

19. 

<*+6+c 

20. 6 


« 


(SMIHW 21 ( *|; 64 ) 


t 

1. 

6 a -1 

3. 2 4. 8 


5. 2a. 

6. 

a^Zb ’• 1* 

8. 1 9. a 

-2b 

10. -i 

11. 

-2 12. 4 

13. 6 14. - 

“^(a4b) 

15. 

ac+6* 

6>+c= 

16 - 

(m-n)2 


f 


«riiiri?ri 22 (67—68) 



1. 

li 2.3 

3. -1|. 

4. 

m 

5. 

-1* 6. * 

7. 2i® 

8. 

^{a 4 b^ 

9. 

a% 

11. -24 

12. 

-2i 

13, 

-li 14. 6 

15. 9 

16. 

a+b4r- 

17. 

alb 4* 2>c 4* ca 




19. 

P(?(p4<?-2r) 

p(r-p)4t7(r-Q) 

2 q mn(w®4n®) 

m*4-n* 


21. 

2(a - b)(b - c) 

(c-a) 

22. — (a+64c) 

23. a4-2^ 


24. 

25. 

27. 


a^+b^+c^ [ «rc^ ‘(<j 4‘2(fl+fc+c)’ i ]i 


-(a2+fc» + c2) 
K2a~fc) 
a 


26. i(«+2fc) 
28. ja 


(frtWwd 23 ( 70-71 ) 


1. %*•!, y">4 
4, ^c-S, 

7. jc»«,8, ya»5 
10. y«*6 


2. yr=—1 

5. « - 3, y ■» 2 
8. ac- 4, y*2 
11. *■•2, y»J 


3. Ar-2, y«lL 
6. A:*l^y=2 
9. je-i;y-l 
12 . «*sl6,ys»4 
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13. 14. ;c-i,y=»3 15. ;c-i(a® + 6a), 

16. ^«a+6,3;=6~a 17. JC=^, y-i 


y-gO^-a») 


«WirN 24 (74—75 ) 


1 . ; c “ 3 , ^■■2 
4. jc-» 4, >;sB —1 
‘6a:-7/^^ I ) 


2. Af“—1, y=s2 3. Ac — S, 3;»=2 
5. a:= 5, 3; = 2 ('SfCT‘6 a:— 5y’T[C9f 


7 ^_2£ _ 4 

• • nrv/N y 247 



^ 209,^ 247 Vs* 

9. A:»4,y*5 

10 . A ;« i , 11 . a := 6 , >>*2 12 . 

13. *-3,y-i 14. *=^!±s!=^,y_ 

bm-an-cn am^hn-- 


Iff _ 765 175 

*“~2773’ ^"2773 

17. *-3,y-l 18. *=-,-|p. „= 

19. .■e=45*,y=46’. 


cm 

1 

16. a;=c, y=a6> 

aa'+fc* 




awmw 25 (^ 76—n) 

1. 

a;-1 , 3^ = 2 

2. 

a;=4, 3/= -1 

3. 

x-'-iMf y- 

-/t 4. 

c(&—c) .,c{a-c)' 
a{h-ay ^ h{a-b) 

5. 

a: = 10 , 3^*15 

6. 

x^l, -1 

7. 


_6*-a®+2a6 

2a& 


8 . 

JJ=2i, y“3f 

9. 

ac—bc — b a~-bc+ac' 

ao-bi * ^ 

10. 

j:=a, 3> = 6 

11. 

a;«3, 3;"2 

12. 

A:-J?y*2 

13. 

a^^b^ a2-62 

am-bn* ^ anSm 

14. 

^-2, y*3 r'15. ac-tV» 

y ■■ 18 16. a; ** 5, y ^ 
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26 (rf: 80) 


1. 

yM'2 

2. 

x*4, y-5 

3. 

X- “7, y*- -8J 

4. 

Jfas5, yssiS 

5. 

x-8, y«12 

6. 

jc—a+fe, 3;“b-a 

7. 

“4, j;=2 

8. 

*«8, j;-6 

9. 

= ^ ' 

10. 

a;-6, y>^2 

11. 

^ « 4, y »10 

12. 

x-4, y-7 

13. 

1 1 
n— y*- 

m’ n 

14. 

;c=a, y-fe 

15. 

a®&c 1 

*“a*+i»’ ^“6c 

16. 

jc—5, 3;*»9. 






atiwmi 27 (<5; 95—100) 


1. 

32 11 

2. 30 


3. 45 ^^>19 

4. 

40 ^ C^—10 CCT- 

-8 


5. 

45 6. 63 

7. 75 i 

8. 253 9. ii 

10. 

3 

T 

ii. 


12, 2Ma 

13. 

18 ftsT, 36 

14. A—6 frr, B—16 

15. 

16. 

210 f%. a 


17. 

10 a. a. 

la 

A—10§§ f%. f^[., 

B—10* f^. a 

19. 

24 a. a. 

20. 

4 f%. a i 1 a. a 

21. 

1000 

22. 

450 

23. ^.156-25 

24. 

10000 

25. 

2A%wf% 


. 26, 

4600 tpF1 

27. 

c^-rpl—400 ifT^~300 

28. 

600 

29. 

2448 


30. 

1200 

31. 

10^ iot\ aat v£i^^ 10^ 38x\ 



32. 

(i) 261 lOH W5(6 (ii) 26 i 43/* lT|f5[6 



33. 

36i 10}? fif5i6 aPR 36i 21/t W=|6 



34, 

5TM 32i<^ aafe 

35. 3^4iT^gaat 

36 . 3 ^ 4 Aaafe 

37. 

4^ 48 aa^ 

38. 135v£1^^9 

39. 300 

40. 

150 w 100 

41. 14 6 

42. 2400 



^^5^1 193 

43. 57 ^ 44. 24«f^, 120^ 45. 3f5 

46. 84, 63 47. i(«+4fc) 


(SWirW 29 ( r- 112—113) 

3. (i) x-2j>+7=*0 (ii) 3 a;+ 23;-14 (iii) 2;c+3v«7 


(iv) 7x-5y+1^0 
6. 2,3 

9. 7, -% 

12 . ( 10 , 2 ), ( 2 , 10 ), (- 2 , 2 ) 

14. 4x —5y+7—0 


4. 1,1 5. -12,20 

7. 3 8. -2 

10. 7 11. 7,7 

13. (3, 0), (0, 4) i 6 fim 


(Srtl^rtirl 30 (113—117 ) 


I. (a) 0(6) I 
3. (a) (a+6 —c)(a-6+c) 

. a(a —64*c) 
c(a+6+c) 

3 8 S 

10. (a) (*•+*—IX** —x—1) 

II. 322 12. 1 

14. *o(*-2X*+2X*+4) 16. 

17. 2i ’H'fel 18. 

19. (a)(A:+2X*+6X**+8*+10) 

21. *=3,j;»l 22. 

24. xHx^l){x-2){x+3) 


2. 158,474 

(6) {2x + z)i2x—2y - z) 

(x-3) 

9. 16 

(6) (a+6+lXa+6-l) 

13. (Ar-34)«-(5i)* 
— (i**J“26+3c) 

(i) 6 

(6) (*-l)(*®+jc-l) 

23. x-2 
25. -1 

28. (a) (^—a)®(jic+2a) ; 


26. 60 27. (3,2) 

{&) (5-jc)(3:c+l) 30. (*+2)(2;e-l)(3x+l) 
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31. Zx +5 32. (a) 6 (6) 2 33. J 

34. (a-l)«-8* 35. 0 36. (a){2-‘'jc)(7x-3) 

(fc) (2x+2)(2;f-2y-z) 37. (i) (a;c+6);)®+(a3;-6jc)® 

38. 3;c»-8x:-3 39. (a);c«l,j>-2 (fc) a;« 8, y-12 

40. jc«3 41. 38 14 42. (a) a :+2 

(6) 6 ;c 5+29 a;*+ 27 ;c»- 27 x®- 29 ;c -6 43. 1 


44. 520 46. («) (^"|)(^+’) 


(&) (^®-3jc“-6) 


(;c2-3^-16) 

- , -« / V 1 ^ ac'^bd ad’-bc 

47. 1 48. {a)x-i,y =-4 (i) 

49. (*+7)i (*+7X3*-5)(*-5)(*-3)(*''-7*+49) 

« 

50. leftin?, 51. 53. (4,-3) 

a-To 


31 (<}: liO-lZl) 


1. 

±12 2. 

±10 

3. ±a» 

4. 

±4 

5. 

+1 

6. 

±6 7. 

±1 

8. ± /6 

9. 

±2^ 

10. 

±3 

11. 

±2 

12. ±8 13. 

±1 


14. ± 


15. 

±V'ab 

16. 

±1 17. 

±Vl3 

18. 

±7 

19. 

1+ 

20. 

±Vmn 







«|0rt»rl 32 (125—126) 



1. 

i’I'3 

2. 

s^n 9 

3. 

2^ 

~-.L 


4. 

37^0 -11 

5. 

OTl -1^ 



i 


6. 

17I -i 

7. 

-2 t 1 -2f 





S. 

4=0 12, 

9. 

aTl- 10 . 

a 

1 ^ 

-i(a+6+c) 




11 . “ 4^12 
14. 2m ^ l§m 
17. 4^1^ 
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12. 0 1 13. 6 ^1 9 

15. 0^-7 16. -ia^Uia 

18. 3?1-7| 19. 9^1^^ 


20 . 

l|Tt -9 

21. 4 5(1 12 


22 . 0 ’Tl (2a-b) 

23. 

—5± 

2 

24. 

2 

25^ A 

to 

+ 

26. 

(a+&+c) 

27. -2±/T0 

28. 

-11a±A/r3a2 


% 


(2W^lt®l1 33 (128—129) 

I. 3 2. 12,16 3. -6,7 4. l',12 

5. 4. 7 6 . .12 fsi^, 10 7. 50 fii^, 40 

8 . 5 6 9. 7 f%. 

10. A—2^ f%. 1^., B—7i f%. f^. 

II. 4 12. 50 13. 40^^160^1 

14. 15 C^. f«(., 12 (?T. R 15. 7 OT. f^. 

16. br^—5i 4 

17. -2 csiN—4 R R 


(SlKirtill 34 ( 136—137) 


1 . 

(a) 

13:18 


(&) 

49:65 

(c) 


: %- 2 y 


(d) 

a+b : b 

2 . 

(«) 

1:4 

. w 

X : 3 ; 



(c) 

a®-l!>*;o*+6* 



(d) 

(j:+3y)» : U+yy 

3. 

24. 

48 

4. 

25: 

49, 5:11 


5. 

±Vab 

6 . 

(«) 

2:1 

w 

2 : 

1«WI 1! 3 

1 



7. 

14 WRT, 21 

8 . 

100,96 


9. 

72,108 

10 . 

52,91 

11 . 

143,187 


12 . 

1 i 

13. 

mg 

<? 

1 i 

• 

(0 

^81 

(m) 


20 

3fc-2fl 



196 

«WirW 35 ( 140—141) 

1. (a) ~ (b) 36c» (c) ^ (d) xW 

U ft 

2. (a) *+y (b) 

3. (a) 9a* (6) 2V3 4. 6 

WrW 36 ( rr- 148—151) ^ 

30. 0 39. 0 

«Wirt»r1 37 (tp 153—154 ) 

Z 4 3.-7 4. 4 

6. -3| 7. 13 8. -6t 

10. I 


«M*rW 38 ( tp 157—158 ) 


.1 

24,15 

2. 

A—72 B—63 

3. 

A—48 B—60 


4. 100 m 


5. 

B 

6. 


7. 28f5l^ 


8. 

3:2 

9. 4:1 


10. 4:5 




ahlllW 39 ( *p 165—166 ) 


1. 

5 

2. -1 

3. 

3 4. 

2 

5. 

2 

6. 4 

7. 

5 8. 

4 

9. 

6 

10. 6 

11. 

14 12. 

2 

13. 

1, j>»l4 

14. 

jc«0,y“15 • 


15. 

B 

iW 

1 


16. 

x^3, y=19 


17. 

X"»2t y-'6 


18. 

JCsa —3, 



1 . 3 } 

5. -14 
9. 2} 
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19. *-3, 

21 . y =--2 

23. x^2yy^l 
% 

25. a;=*3, 3>““4 

27. 


20. ;t-0, y—— 3 

22. “ 6, y — 3 

24. ac=*3, 

26. %=3i,y-2J 

28. a;«2 


29. Jc-1, y-l, IW’FT'I 


^ «IWW 40 ( 167—173 ) 


1 . 


2 . 


(i) U+l)»(;c-l) 
1 

^+1 


(li) (a+lXa~l)(fe+W-l) 
3. (%+lX:c-2) 


4. 12(2«-l)2(;c+l)» 5. a*-4fl»6+2b® 

6. 9*9 7. 300 350 410 ^ 

9. 2a»6»+2fe»c*+2c2a*-o^-6*-c* 

11. x^2a^b, y=a+26 12. 0 14. 30 <fn. 

15. (a) (x+aXx+b-^c) (b) (a;+y-zX^-y+2+l) 


_ a +6 

c® — fl*—Z>^+2afc 


17. *-i.y-t 


18. x-4 
22 . -3i\ 

24. a® —2a+3 
26. i 27. 0 
29. a;= 10, y«“4 

(ii) l^i 31. i 


19. 21. 15,35 

23. U*+5x+7)(%®+5;c+3) 
25. (jc+2)(2.jc - 1X3*+1) 

28. U®+7jc+11)»+7* 

30. (i) ±V^a* — b 
32. (a) j«®+4:c+l 


(b) (3—«-yK«®“5A:+4-y*+33>) 
35. (I) jc«i2a-fe, y»26-a (ii) 


J. 

a& 


36. (f) {x+a-\'b){x-a-b)(x+a-’b)(x-a+b) 

(tt) (l+aXl+6+c) (in) (%*+^c+5)(flC+2X*—l) 
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37. A—10 to, B—15 fcr I 

44. (t) 3 (ti) :c«4,3;-10 46. 5:2 

48 2264 49. (t) (3^-1)(7 j«:-2)(4;»;-1) 

(m) x^+2x+3 50. (i) 34 (n) x=>3,‘ym3 

51. 530 53. I 54. 3 

55. (t) (4fl-feX23a®-5afe+262) (n) (5x+4yXx-2y) 

56 Jc-y-S 57. 1:1 


38. 

a 


59. ^(a4-h) 


60. 


2 (a+<l) 

a^+~ax4-x^ 


61. (1+2;c)(I - 2x)(l + 2x+4x^)0 + 2x-4x^) 

62. 2a2-a-3 63. (t) 2Cl+a)(l+c)(a-c) 

(m) (a®+l)(fe*+lX« + l)(«'-lX&+l)(?>—1) 64. 

65. (i) ±2,* ±3 («) 25tI^7 66. ~ 

1 ““ a; 


69 84 70. (t) 90“ (m) Jt—3, v-3 ; -3 

0 I 


71 (h) 73. 30f%. in. 74. 13:7 

75. (t) 66,88 (it) 12,21 


41 (rf: 176—177 ) 

1. 8m® + n®-12t»»ft+8 2. --8y’'-z®—6;i;yz 

3. a^-125b^ + 15ab4-l 4. 27-p3-216<73-54p(7 

5. 0 6. 4<*®+4fe®+4c* —12«5i; 

7. (a+56-2X<*®+25fc®+4-5a6+106+2a) 

8. 2(jic+3y--2X:c®+9y*4-4-3;cy-2:ic-63;) 

9. (jc« +:»;+lXa;* - x® - 1) 

10 . (x^—x+2)(x^+x^-“X^+2x+4) 

11 . “^2a—fe“cX2fe—c—aX2c—a—6) 
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12, 3(2a+fe+c)(fl+26+c)(a+6+2c) 

13. li 14. 345800 

15. ’99 16. 105 

17. -25 18. 104 


(SrimtvO 42(^:182) 

1. - (fe - c)(c - a){a - bXb+c)[c +a)(a+ b) 

2 . ’ia+6+cXa“+f>*+c=) 3. (a+b)(/)-tc){c+a) 

4. 1 5.-1 6. —1 

7. a+fc+c 8. 2 9. jc 


t 






((gf^) 

ar’fsf sr<nT5t 

w^ifsm a @*r*nw 

( A xioms and Theorems ) 

[ ] 

c®Tsi^i a fw 

(i) »ij¥f5 ^n?r 

r.f ^tf5 >ifif|'® c«rr«! 

^ >i^l?7FTC«t^ I 
AB >ftJ3rC^<fT^ OC 
fr'St?[^5f ?'6ilT?| ZAOC ZBOC 

I 

'^5TC5r'-3 '5J<n ZAOC+ ZBOC 

« A O B 

-2 w^r«i I 

>131^ 

SfTCtfi I 

^nc^lfku, ZAOC'il^^ ZBOC^ilifl^^ 

^3irq v£i<r“ (il'f c^r*t oc j o^::m^ ob c^T®Nc?f?r 

■■rf^s=^ <IT^ I OA OB 

1 - c^w f^2^^n 

7\^r^ I 

AB ^£|^? CO >{?!5ii:?r«fm o 

C5ff ^fr^lTC^ I 

« 

. (i) ZA0C = f^2f'^n ZBOD 

'il^^(ii) ZAOD«f^«r^*r ZBOC 


C B 







(iii) C>%^ 

C<Ft«m ^T^l C*iC^^ 

^wlwrfsT I 

EF >155TC?l^fB AB CD 

mv^z^ Q H f%l^ C^J( 
B ’Firt^ ^£08 = ^51511!^ Z.GHD 

D ' 

AB vil^^ CD 

^TS^T®! 1 i 



^ (i) C^t*l ^"R ^**<^1, (ii) ’tt'^l 

^JTtwrr^T I 



EF ^iasic^^ AB CD 

Q H C^ I 

C^Cf^, (i) ZAQH=^Tt’«^ ZQHD 

(ii) '»i^:c^t*l ZBQH+'^^sj^t'f 


^qhd-2 W^R •, 


AB 'S CD ^snwrsi I 


^ofoj1X5J 3. CTR ’S^fS c^^ ^C»f 

(i) c^«t®f^ n?(*^ ^5iR, (ii) ^5[?fi'n c^t«i-'®f^ >i^R 

i£|^^ (iii) ciwc^^ ht 

I 

f5C3[ EF AB CD ^ISTf^^TR ?f<llRFR 

Q v4^S H Cf ? I 

%mu, (i) ZQHD, 

(ii) ZEQB-^^n ^QHD 
(iii) /BQH+^^Jm*l ZQHD = 2 WW I 



WJtf^ 


3 


^ ^ ^TO?«rr? ’i^rf^t^i 

I 


AB’ii)^^ CD ^f5 

p Cf ? A • 

^[5^ EF-«fl? >|3rf^Tf®T 

nu? ^ri I 


c 


E 


F 


4. 

»iTO?rrsi 1 


« ^9inr^ 5Rr9iinr<rr^ ^srt^t«T, '3^?rm 


AB CD 5n[9in<f^5 

«fr®jc^ EF >nr5ic^^n ^iSTf^t^f 1 

AB >9 CD 


A 


B 


C 

E 


0 

F 


^*^*=11^ 5. 1%^f5 

>T3I^ ^ W^TC^f? m^ I 

ABC <i|^f5 I 

ZABC+ZBCA+^^CAB 
=2 >1^*11 



^**f**f1^ 6. c^r-c’PT^r »£i^fB (m ^:c^l‘i: 

’IsrTiT I 

ABC BC D *1^ 

ACD ?f|sC^«ff5 

%tr^ ^ ABO 9 Z BAC ^ ?f^:- 

^f5 ^WSC^*! I 

ZACD»ZABC+ZBAC 




•daaVsoQv V 

•daa / %^aLia=3 0V8 7 £i^4aiisi viy?^ 

® JQ « OV 

‘3a = 8V 
daa osv 

I kk^k 

kikk ikir ^ik Jklr kJola 

kSjIeit&ii Wsfe5 SL^Ii&la ikt3^ .tik kisfe? (Ai)!fcjyife 



I 'kk ( liianjguoD } hk^k k 2 g|^£ felilE^ k 3 |k liJS^ ‘fii 
kXkk ^i 62 te ^Ikk gjilF kkk klikikk gjk^ kJk*. ^k 

I H^.o ikt?' feik ^iisy--‘.^:jia ^ik? ki£.iis> 

S ISikkkk 

I Uiskikk t> = d- 

+ 37+07+0 7+07+V7 ‘Uk®i^ 

I ^2ik|i ek'i.% 

k^s^kjjk^i^k d7 S' 3 7 ‘0 7 ‘07‘07‘V7 
JUksk S^yk sk2^ ^\r> k2£k!k4k ii2kjS^J.k 
kU^ I k^k ill|Wsk2!kiiP gjktr d3OO0V 

I kikk kk^iskikk ^kk kijil^JS^ ‘k^ Ek'i^ kjSkJ^islik k2 ’klkJk 
k 24 ^ l^dfekikk i^EMk kia:ii^k kisfe: k^^Wisiife^lS' ’8 Saiieic^ 





I l9kk2kkgS^la(f'-9X2)“:i7+3 7 

+ 07+07+a7+v7 kU^ ‘Uks^fe 

I 

|i^ ^ktP ia^k ^di-|jr> d3aO0V 

i ksk kkkiikk ^ I4k^ I»iik2kk skikk 

kjik^k-^ kU^ ‘^kk ki^&biii2:&l& kia2^k kjii2-k2 *£ (SklUk;^ 



SbA^lk >%kil& 
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(v) CTO c^*i '« TO 

cTf«i's ^*?^n TO^ ^TO ^^C5T, >!^3 t i 

D 




A^C '6 DEF ZBAC*= Z EOF, ZABC= ZDEF 

BC = EF •, 

AABC= ADEF. 

9. TO ?t?^‘ 

c^«m'Q I 

ABC f3r|C^ AB m 

Z ACB AC TO-ST C^*l Z ABC. 

AB “ AC. .*. Z ACB = Z ABC. 

10. ^^15 ^-?f5 c^«i 

cTO®Rr ^TO i 

,fka, ABC z abc cto®i^ TO ac z acb 
CTO«t^ f^^rfl^ TO AB. 

Z ABC - Z ACB. .*. AC =» AB. 

11. c^t^; f^^fs TO ^51*1? t£-;f 

t^f5 TO^ ^TO ^c®T, 

T^ I 

ABC vsDEf^faffSfTO AB » DE, 

AC = DF BC = EF. 

a ABC H a DEF. 








12. ^fiJ w^t% t%fc«ni mt^ 

^ op^fDii »ii^ <rf5 <4^ 

k 0 

I 

ABC 'e DEF ^^f6 >131C^T% 
^C5f AC = DF 


AB « DE TTf 


WfT% AABCs>}src^f% adef. 


^c*f«>lt^ 13. c^ f3i^?r 'ii‘<Ff5 Tf5 -m ^5^? 

f^^l*[^ c^«tf& (7Fr*i 

I 

ABC AC Tff? C^T«I 

Z ABC AB TT^ m Z ACB. 

IWf^fS^r AC ^>AB ; 

Z ABO Z ACB. 



14. c^*! <il^f5 C^T«i, C^«l 

^C«T, fW f^^fr® Tf^, C^1<I R<T#5 ^T© 

A I 

ABC ZABC-til?r «ftWAC 

Z ACB-iSl? ^ AB. 

farf^?r /abozacb. 

AC ^>AB I 

^®1®tNjl5. f^c«nr c^-c^m ^ TTf^r 

I 

ABC fapfcara AB, BC '8 CA f%5?f5 TT? I 
t^AB + AOBC, * 

AB + BOAC 
«(|^^ AC+BOAB. 
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16. f^, 


LM^ 

f^O^t^OR, OQ, OC <£\T^ 
OP a^rt'sfsi ^^?iTC5 I 

OC c?r^f5 L M -, 

^^WTn, or, OQ, OC OP 

c?f«rr^f^^ oc-t I 


/f 

\ 

\ 

// 

y ! 

\ 

✓ / 

/ / 

\ 

\ 

^ / 

V 

y / 

\ 


\ 

\ 

\ 

_i_ 

-__ L . 


-_ _ _ I- .\ 

L R Q C P M 


2. C^-Crr^T C^'m 'Q ^1 C^®tf5 

'• 

<il^ ^sfT^ I [ D. B. 1942 ] 

3. ^f5 c^tr«li ^srr®?t5i c^t*l 

(i) >i?lTii, (ii) I 

4 5rf? <5^ >ii5ic?r'*n ^t^i ^ti'^ 

>i3iTOT5i I [ C. U. 1917 ] 

6. cm c^tfc^ nrc'^ ^.^f5 

'5|^:c^*r?r c'<®T'ff5 ^^c^Tc«l?r ^isfTsT i 

7. i^^fg 
’fk I 

8. ^^'cm PTi^fS c^ti:«t^ ^ 5Tf? i 

9. ^mn C>*PT«f15f% ’fsiTsT I 

10. C^ l3S^m ^ twc^ C^ 

^tn ^ v£i^f5 i 

11. ABC ZABC 'S ZACB-^?»1SIi^^«^^ Ot^=^i:^filtil^ 

I ^f?Bo»co ^,^t2i3rr«i^, Aabc I 
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12 . * ^fsRT nt<^ ^ fns^^r 

13 ABC B '9 c r^n#5 <^7 

♦OT’T ^:^,,-2f5rr«i ^?r, vn^fS >i3i%t^ i 

[ S ABC f3rfC^< AC va AS BD 9 CE 

B '« C BD = CE 12 ADBCS AEBC. 

• Z B -= z C AB “ AC, ^^Ttf*f I I 

14 1 

15 >T3(?Tf^ ^fsasiTlI? I 

16. ^l^ff^fs? ^-IJ^rl I'sf^ ST? I 

17. 5^ c^'T c^r-c^f^T ^fgft s c^fc®f< ’T5rf^^Q<f^c^ c^«tf5 

^fB Jnc«t^ -S{1^ I ( W B S. B 1955 ] 

18 M C<FT5T '5JC«1’>?1 I 

[ W.iB. C S. 1955 ] 

19 D, ABC f^er^ N*^l BD a CD ^ OT5 

C^, AB + AOBD + DC. 

f t BD<^ a^f AC C^ E C^(f ^C<r I 

.*. AB + AE> BE=BD + DE AB + AE + EC> BD + DE + EC , 

DE + EC> DC. .*. AB“1 AO DD f DC j 

20. ABC Z B.9 / C-«il^ O I 

(«fiit5^?r, ^^BOC-=90*+iZA. 

21. ABC Bc D 7f?i 9^9T'ffsrr«i ^ c?, 

ab+ac>2ad. 

22 w^f% 

^5rc?f?F • 

23. c^ *ffa^1 I 

24 ^rfc«Rr *rf75fhrl ^?r w>n f^fB^ »^^rt «icw i 
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25. cwR 513^% ’35’TC^«i '«i«t?r ’S'^Tr*lf5?r f^'S*i ^c«t, 

^f^srfg TOT I [ W. B. S. B, 1956 ] 

26. c^^iT 7 •, ^ ? 

27. * c^ Wt^ '5i^!?:^*t'Qfil? >1# « ^?lll 

mu W ? C C. U. 1949 ( Suppl. ) } 

28. t^^fB 

^^TC??r C^'t'9f% mu l [ C. U. 1932 ] 

29. .^CD ^srr=^ «ii^fB p -, pa = pc «i3rr«i 

PB '« PD I [ C. U. 1945 ] 

30. ABC AB>AC. AD Z A-C^f 

8C-<ilir D I 'SRT«| BD>CD. 

[ ^firs % ab ac-^^ ae ^fB^i m 

DE I AADEs^ADC. ^Uy zbed>* f^nfhs 

Z.ADE=ZADC> Z ABD. .*. 14 ^§^5F|tC?r, 

BD>DE = CD. ] 

31. ABC vil^fB I AB 'SifStW I Z A-ir 

BC'^^r I «Rt*l AB = AO+CD. 

[ C. U. 1923 1 

32. ABCD AD ^^31 ^<^■^^ BC I 

Zbcd>Zbad. [C.U. 19401 

33. ABCDEF >xi^fB I «wr*i ace >j?i5rrf i 

[ C. U. 1918 } 

34. ABC-^^ AC I BC-v^'f D a}?Fjg 

BC<^ E ^?r, aoad^ 

<AE. 

35. ABC f3rfc«Rr:;5iw o c^-cffU *, 

AB + BC+t;A>OA + OB+OC. [ ^. 19-i£|^ l} 

[ C. U. 1937 } 



flvstir ^<rrm 


( Prallelograms ) 


’! FfflfS ^1 cm^ 

< Quadrilateral) ^ I abcd J]^f 5 i 


D 




A B 


( Diagonal ) ^ I 
ABCD AC i£)^f5 M f 

c?r ^t?[i 

^1 ^ (Side) TO I 
S C 5 [ 5 ^^'b 3 r^ 

^5n^TO, '®t?TO 3Tt«lT^f?3)F (Parallelo¬ 
gram ) TO I ABCD vfl^fs I 

«rt?r®c^ s CT c^*i 

^TOT«l, ^rfc^ ( Rectangle ) 

TO I abcd I 


r <?r «rr?'®cwcai^ 

(Square) 

TO I ABCD <il^f 5 I 



»f?rrsT, C^Tlsf^r ^siC’jrfel TO, W1 
( Rhombus ) TO I ABCD I 
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( Trapezium ) I 
ABCD I 

iff^^?rfc3i^ tt? n^*n?r 

(Isosceles Trapezium ) | 


17 

M ^ <T5’'’'i?r¥ 

1 

( The opposite sides and angles of a parallelogram are equal, 
each diagonal divides the parallelogram into two congruent 
triangles and diagonals of a parallelogram bisect one another.) 


D C 

'SiU^ ABCD ^?r AC ^8 BD 

O C^if I 

srsft*! 

(i) AB « DC, (ii) AD =: BC, (iii) ABC ■= Z ADC, 

(iv) / BAD* zBCD, (v) AABCsAADC, (vi) ABAD a ABCD 
(vii)* AO-OC'QBO-OD. 

<2|irt*l % AB I! CD 03^^ AC i .*. Z BAC^v^TO^ Z ACD. 

'armr, AO II BC AC ^^tonr •, .*. z DAc*uppi^?r z acb. 









ABC 'Q ADC 

L BAC « ^ ACD, ^ BCA « L CAD vij^^ AC TTf, 

•*. (v) AABCs^ADC. 

• • (i) AB = DC, (ii) AD « BC ‘i)^^ (iii) / ABC - ^ ADC* 

ZBAC=ZACD n8 adac= ^^ACB 
•*• (iv) ZBAD = 5T3r5f z BCD. 

(vi) BD ^<.8 ABAD 'e 

ABCD, i£l^ li^f5 f3i^ I 

AOD COD 

Aoad=sAocb, z oda* Aoac ad=bc. 

•’• AAODsACOB .-. (vii) AO = OC BO = OD. 

1. c^ts? c^|e| ^3^ 5i?F5f 


ABCD >rr5lT^8^ 

Z D I 

4f5rf«i ^Ts[T^f^f§?r c^*! ■ 

5f5IC^T«l I 

«f^«| % AB II CD AD 
••• ZA+^:d= 2 5T^IC?PT«1 ; .-. Z A vil?pfe I 

^^r|Tt5, ABCD v£l^ ; .*. Z D = Z B ^ A = C. 

•'• ^ A-= /^B-ZC= ZD = vi|^ I 

I 



ABCD iil^fB 
AB 'S BC I 

OT«l ^i:?r, 'srfu^j^iaffB^ 

I 

1 s 'siT^'®c’far« v«i<3Ff5 ^ft^t^f^, 

D C 

• • AB »* CD ad " BC. 

1AB«BC, .*. AB = CO~AD*BC. 
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13 


•<i) *i3rf5f 

Tl,' (ii) f^*ffh5 c^t'f^’fc^rsf 

Tl, (iii) C^-C^n <8 ^l^imTsi 

^1, (iv) 

T5^'^f5 m^fB i 

i A Oiiiadrilateral is a parallelogram if— 

(i) both pairs of opposite sides are equal, 
or, (ii) both pairs of opposite angles are equal, 
or, (iii) one pair of opposite sides are equal and parallel, 
or, (iv) its diagonals bisect one another.) 



D C 


^5T ABCD vil^fB (i) AB-DC 'S AD*BC, 

"^1, (ii) ZABC-= ZADC '8 ZBAD= Z BCD, <(1, (lii) AB=DC 'S ABilDC, 
^1, (iv) AC 'S BD n'‘Sl*^^C^ O I 

fifSlT*! ABCD I ^ 

(i) ABD 'S CBD A3-CD, AD»BC BD 

TT^, /. Aabdsacbd. 

z abd = z CDS j [ ^5j?5’r m*! ] 

C^T«1 I AB !1 CD. 

z adb = z CBD, [ c^t«t ] 

C^*! I /. AD II BC. 

A ABCD I 
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(ii) I ADC - z ABC Z BAD « Z BCD. 

.*. ZADC+ZBAD= ^ABC+ZBCD. 

FTfilfS C’Ff:«Rr JTSjt =» 4 

•'• ^^DC+zbad 4’z. ABC+zbcd = 4 
•'• 2(z ADC+ Z bad) ■= 4 
Z ADC + Z BAD = 2 >|5IC^*|, 

^^1 AB '8 CD c^if^ AD-^?r ifi^^ 

AB II CD. 

ZADC+ZBCD=2 •' 

AD '8 BC C^Vf^ DC-*i|5r j 

-*• AD II BC. 

.*. ABCD «n^fs i 

(iii) AB II DC *il^^ BD 

.*. ZABD-=iim^^ ZCDB. 

ABD 8 CDB AB = DC, BD TfW 

ZABD=»’»n8'^% ZCDB, .-. AABDs^ICDB. 

/. ad=bc v4J5t^ z adb= z cbd } c^T*!, .*. ad || bc. 

ABCD 5iT^n^f?!p I 

(iv) AOB «£|^^ COD 

AO = OC, BO = OD <il^’ZAOB = ^^‘'^ ZDOC 

[ (Tft*! ^11 

.*. AAOBsAfcOD. 

.*. ZABD ( «|<r«., ZABO ) = ZBDC ( ZODC ), 

C^t®l, .*. AB II DC. 

^1414 ABsDC [ '.' AAOBs^COD] 

ABCD AB 8 DC '« 

I • 

/. ABCD I [ (iii) «rap(tnr ] 
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^rrf^. 

2 

1. ^c^r, <ir«Ff5 ^rrro’Fii 

I [ C. U. 19241 

2. ^ i [ c. u. 1935 J 

3. 1%’tfl’^ ^Rf^f5 ^3iTf5 

[C.U. 19161 

4. CTO ^r?[^c'*PcaBr TO^\c??r 

5. C^ ^STT'Sfgm C’^NS^ PTfIfg ’ffS^' 

6. c^Tsr ^srr^f^c^ ^‘f^c5?r c«f-cTO 

^%5T I 

7. ABCD Tqc^a p I ^ AP - PB 1^, 

4m«l ^?r, PB PD 5f^31C?fTO *»rrfk^ i"" [ C. u. 1945 ]; 

8. ABCD ABEF TOTSf?^ ’ITTO*! TO AB } CE DF 

TS* OT*! CDFE TOr®f<r^ I 

9. c?-cTO 

>15(CTO ^ I 

10. ■^4^? ^i^>if5c^ Fff^f5 >i^»i5i ^csr i 

11. ¥^zm 131^ 

5^%f5 il’^sfB JifTO^ I 

12. P, Q, R '8 8 f^afir ABCD ^TOto^T ^TOK5[ aB, BC, CD 'Q 

DA I *rfjr AP-CR AS=QC ?11, ^^1 ^CSf 

PQRS ^Z^ I 

13. c^^ cV^f«i^ %5 

^ C^W’f I [ W. B. S. B. 1960 ], 

14. ABCD vil^ >iTTOf^^ I p 'Ss Q AB n8 CD-3|^ 

I # AP » CQ f ?r, BPDQ 31^16 ’TfTOrf?^ I 



16 ^f«i^ 

19 

%®i, »r^»[c:?r«rT^f®r ^t?i f|5 c^-c^ 

’TSfPl I 

(If there are three or more parallel straight lines, and the 
intercepts made by them on any one straight line that cuts them 
are equal, then the corresponding intercepts on any other straight 
line that cuts them are also equal. ) 



^?r, A3, CD EF >f5jr^?[T®T PR C^5!«fC¥ PQ 

iR i xz-'S 

’srr'«?rr®i ^r?rl xy yz ^^?*i i 

OT«1 XY “ YZ. 

PQR >!g®fC?r^T?r >15imifST X rT*i^fw?l1 XL Y f^t 

N1 YM i '^z^ xl cd-c-p l ym 

:f-c^ m cp I 

«lait*| s CD :i EF til^l^XYZ 

.*. .i^XYL^^W ZYZM. 

^T^T?r, .XL 'Q YM PQR ^SIt^<lt®T, 

/. XL II YM. 

XL YM-C^ XYZ X Y CR 

.*. Z LXY=«R59[i*T ZMYZ. 

PQLX QRMY 
/. ^ PQ*XL vi)^^ QR=*YM. 
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PQ-QR, XL«YM, 

XLY YMZ 

ZLXY-i*ZMYZ, ZXYL=/-YZM XL = YM i 
/. AXLY5SAYMZ. .*. XY-«YZ. 


e 'StC’T 

^‘t?r ^T^f5c<F« *i^rs[ ^fc^t 

Mj bc ^raf ^«r^r 


®-, —-, I^TTfw T^Ul I 

n n n 

ABC f^C^?r AB AP, PQ, QR, RS ‘fl^^ SB, 5 


I P, Q, R 

BC-i£l^ PP', qq', RR' 

ss' ^ I ^ 

Ac-c^ 

5I«lt3Pi:i[ P', Q', R' s' 

^ I 

ap'«p'q'=*q'r'=r's'-s'c 


E A F 





PP' = 


BC 


QQ' 


2bc 


RR 



4 BC 
5 • 


A "*1^ Bc-^^r >Rt^rr®T ’P^i eaf 


m I 

(2firt*l % EF» PP'. QQ'» RR'» SS' V«|^^ BC »1VWm W AB 'S 

AC ^fB I 

V AB AP, PQ, QR, RS SB >1^ ; AC 

AP', P'Q', Q'R', R'S' vll^S S'C \ 

P', Q', R' S' W ^««(tapC^ P’L, Q'M, R'N 

s't «r^^f^*AB-^^ ’I5rr«^'m ^f%1 ^ ^ bc-c^ 

^'Tfapc^l L, M, N T C^ I 
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AB, P'l, Q'M, R'N S'T AC 

P’q'-Q'r'«R'S'- S'C ; 


BC BL*LM » MN«NT = TC. , 

qq'=2pp', rr'=3pp , ss'“4pp', bc = 5pp' 


, BC , 2bc 
PP'«»-£-, QQ == . 

5 :? 


3bc 

ss 

D 


4BC 

—- • 

5 


«wf^ AB ^’f 

BC 2bC 3bC V, .r 

-—I > 

n n 


wm\i 

t «(nir 

( Orthogonal 

Projection) I 


u 



(1) (2) (3) 

f^35 (1), AB PQ 5]^ RS, 

f53| (2), AB CD AD 

<il^^ fill (3), AB TOC^^Til CD 51^ '*lf%C>pn KR. 

2 ab ®l^ ^ 



crp to CD ^Ii5 «'?n am'VS bn' 
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^ cirtWfl cd >i59ii^f^ f|a «i^»f 

M'N'-C^ CD AB >l?3TC?trV f®<f^ «tfec’i‘*K Oblique 

Projection ) l 


20 

c^u 05^ «rtv5 

( The straight line drawn through the middle point of one 
side of a triangle parallel to another side bisects the third side and 
is equal to half of the parallel side.) 

A 



>IC5f^^, ABC. v£is¥f5 D, AB ^unf^l d f^f^l 

ac DE, ac e c^ir 

I " 

sm^ E, AC DE BC 

TO I 

«Wil s E AB TO EF I 3rcif 

EF CR BC-C^ F I 

«mt*i: DE II BC vil^^ EF 11 AB, /. DBFE ^?ff5 i 

,\ DE^teBE vf|?r^ EF = BD-AD, [ V D, AB TO 
«ITTR, ADE EFC fat^^C^fiSr 

I ECF - 'Sf?^ Z AED [ V DE 1 BC AC 1 
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^DA€ -ZCEF [ V AB 11 EF AC ] 

i£l^^AD»EF. .*• AADE = AEFC. .*. AE“CE. • 

E, AC^mwf^=ll 
^rm, V aadesaefc 
.*. DE “ FC. 

.,^DE = BF, .*. BF“FC. 

F, BC Tm I •*• DE BC I 

21 

( The straight Jine joining the middle points of two sides of a 
triangle is parallel to the third side and equal to half of it. ) 



^ ABC AB '« AC 

«lsrr«i de BC i 

m 

» DE-C^ F DE = EF I CF ^ I 

; AED CEF 

. EQ^ DE s* EF Z AED *= Z CEF [ C^*l i 

.*. AAEDsACEF. 

.*. AD “ FC } AD«BD 

/. BD = FC NS Z DAE » Z ECF ( Z ACF ), 

C?!*!* •*• ad 11 FC, AB 11 FC. 





a 


DBCF DB ^£i^^ FC 

I 

/. DBCF DF '« BC 'Q 

> 

I .*. DE II BC. 

E, DF-i|^ siS0f^=l’lf^?I1 DE, DF-^5 I 
/. DE, BC-t^l^ '®l^«f^, DE BC I ’’ 




»iarr«it5r 


^ I [ C. U. 1936,1941 ] 

JTR ABCD v<i^f5 vf)^^ ^ AD^'s BC 

E 'Q F. 

tfW*! EF B AB ■« CD v£l^^ EF = K AB+CD ). 

S F W '^ITn ad TT^ QFH 

«lfi( ^ CV5T CD TI^C^ H AB 

Q I 


«r«rt«l s BFQ CFH 
ZBFG-f^2t^n ZCFH, 
ZBGF=^£l’^m ^FHC 

( V AB II CD ) 

i£l^^BF = CF; .*. ABFGSACFH. 




.*. BG = CH FG-FH. 

•jsnrf^, AD H G v£l^ .*. AD * Q a 

f^, AE = JaD v£1^^ GF *= JqH .*. AE * FG. 
f^, V ADHQ «il^fis /. AE II FG. 

/. AE 'B FG •, 


.% AG's EF ^ i 
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EF 'S HD I 

AG-^EF«DH ; .'. EF»i(AQ + DH) 

s= J ( AB + BG + DH ) 

f^, BG = HC. /. EF“i ( AB + DH + HC) = J ( A3 + CD ). 

2. f3rfc«nr c’fmcirir 

I [ B. C. S. 1923 ] 

«n:^ ABC z abc-^? bd 

Z ACB-»£i?r CE i ^ 

e}5rf«l ^Rc® ABC <1)^15 i 

s B 1 ^® cE-»i)? 5|3iT'®?rT5i 'Q BF ^?n cf' s 


OF ?Rr I 

«t*rt*l O ABC AB ^S AC 

Z ABC NQ z ACB I 5IC5; Z ABC > Z ACB. 

i£l«t5|, AEC f^Ce? ^%m«t Z BEC = /. EAC+ / ACE 

<£\V\ ADB fmz^ zbdc 

A 

= /. DAB+ ZABD. 

Z abd = Jzabc Zace=JZacb. 

.*. ZABD>ZACE. .*. ZBDOZBEC. 
RfS BECF ZBEC= ZBFC. 

.-. /.BDOZBFC.(i) 

^T=ilt?, V bf-ec = bd, 



.-. ZBDF=/BFD.(ii) 

(i) (ii) ZCDF>ZCFD. 

/. CF >CD, BE >CD. 

OBC EBC CE ^ BD, BC BE>CD. 

ZBCE>/-CBD. 

•l<h, Z ACB> z ABC i Rpl I 

A AB 'S AC «l»nrf3T } ^«fT^ AB « AC. 

Aabc ^ tap?^ I 




«rrrf*rf^ 23 

1. a c^t?r winr^i 

■i*nr sr'<Tf¥55 i 

2. c^T5( f%5Tf5 

's farfc^f i 

3. u'^^'c«r?r f^*rfr^ ^rsfjf^^-’i^nrtsr^ 

C C. U. 1939 (Suppl.) ] 

4. 

l<!,*ti <ii^ >rrsrn8f^c^?r i 

5. ABCD vf)^ c£|5^^ X '0 Y AD v8 BC Tl^ W* 

f^i efsit*! AY'S cx, BD ’psrf^ f%=i TO I 

6. >TO^t% f^csRT wfH 

» 

[ilW8! ABC W^% f^^rSRT ^%f«r AC-<il?I 5(*fjf^ D BD 

I 

DE II AB ^?r I .*. E, BC-vil?r 'SlflfT^, BE = EC. vi)^, 

ADEB s ADEC ( ) I .*. BD » DC * i AC. ] 

7. fai^^ 'f% ^nf?^ c^5f ’m^r 

5^^ ^f?Rr c^ c^sf isn^ ?tr® 

»IWf I 

8. TOTq >l*(T^ CTO ^i^llt C^-CTO 

^♦nir >fTO I 

9. AB >I^TOTO a 'Q B<A^K AB ‘il^ ^*(T1^0 CD 

AP, BQ ox 51^ «t^5r i tot*! ^^,— 

(i) A 'S B, CD >T?!TOTO *rtc<^«f, ox«i (AP +BQ) 
(ii;^ A ® B, CD >l?rTOTO "Itcf 

OX = J (aP"^BQ). 

10. TWTO f^«i ^c»r, 

1 [ W. B. S. B. 1956 ] 
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5y^ I 

12. a-cTO ’f^rr^i's ®!^ 

5n:5i AB '6 CD ^fB 31^ 's 3!^rf^?rf®T •, mn' s op 

«f3lt*l "^Pt^rS C^, M N = OP. 

W' 

«|l|[i^ S XY AR 'S CS I 

AR, BN-C^P R f%^r® CS, DP-C3f s C^W I 

B 


M N 

<S|arf«l « AR II XY v£|^^ CS II XY ; .*. AR l| CS. 

«rf3rr^, AB II CD i .*. ZBAR= ZDCS. 

BAR 'S DCS Z. BAR= Z DCS, 

Z ARB =» ZCSD ( 1 W^T*! AB*CD. 

.*. ’I^’TSr I /. AR = CS. 

4 

'SHRT^^rfr^ ARNM <11^^ CSPO '«IT?[^C®F3I ^fil^l 
MN-AR *11^^ OP = CS. .'. MN = QP. ( V AR*CS>. 



^<iTm 

(Practical Geometry) 

f^S c^«fr^ I' 



(* 

Z BAG vfl^fS fsiffi (7Pt«| . I 

o A C?f-(?PT5T ^-FT^t 

I ^ FT^rfS AB ^TF:^ E AC F C^«f I 

E F<^ c^m <fitf^5r*FC3j ef-«£i^ 

^rrmtf 91^1 fs-Frn i ft^t n^’nsfc^ 

G f^P’jpS C^ I 

AQ ^ ^ I 01^ AG C?r«rf^ Z BAC-C^ >rsif^f^^ ^Ftlf I 

Sjl(t«| S EG FQ m I 
AEG AFQ 

AE - AF ( ySi^ ), 

EQ=FQ (»nrr^ >m5? ^TT>rr< ^ti ) 

AG faifCWir ^W^*\ TTF I .*. AAEQ S AAFG. 
/. ZEAQ-* ZFAQ, 'Si^t?, ZBAG-ZCAQ. 

. A AG C^ Z^AC-(?!F »[«rf^Rs^ ^FTC^ I 
S E F-C^ C^S EF-i£lf ^*W1 ^it 

^-Ftn ^ C5W ZBAC-«J|^ 

CF<rffl^8 ^1 W 5}1 I 
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’ITO5r«(tC^ 

( To bisect a given finite straight line.) 



D 


AB <4^15 •, i 

«rvsi; AB a b cm «rf^mii 

AB-ii;? ^jT^t«f 91^51 cir^fB? ^ ntcf csrrt 

i?tftfB fs-Fr*f ^1 ^?r, c <i]?r^ d 

;:fw ^?n 

CD m, t^-\ ^B-c^ e cw»f '■^c^r i e 

AB c^i^rfB »[s[f^tffQ^ ip\ I 

<2ll(t*l ! AC, AD, BC BD m I 
'<il«r5J, ACD 'Q BCD 

AC - BC ( ), 

AD«BD ( Wf3f ^Jtm<f ^|iRl1 ) 

*ii^K CD m 1 /. AACDS ABCD, 

.*. z, ACD « L BCDi Z ACE « Z BCE. 

■^^?rr?(, ACEBCE 

AC«BC ; >HtT3T ^fifU ), 

CE nm*\ m 
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L ACE = Z BCE. 

.*. AACE = ABCE. .-. AE“BE. 

^ AB E I 

W 3 l (0 AACEsABCE, .*. ZCEA= ZCEB; v£i?f^ tirnrl 
C’ff*! I CE AB-C^ I 

(ii) ciu 4,8, 16 t'snf? 

3 

f^1 

( To draw a straight line perpendicular to a given straight line 
from a given point in it. ) 



AB vii5!pf5 c I c 

1?^iTab >i?r8Tmnr ui^ i 

^BWi s c-:^ c^m c^-c^5i 

^ I I 5 T<T c^ AB<^ P R f^C'® C^ ^ I 

p \£i^^ R-c^ c^ ^twt PR-iflir 

®!^1 AB >f?r9Tr^<t^ ^£|^ ♦ftt< ^5t*f W ! <4^ !iT<T c^ 

D ^ I 

CD mw ^ I co-^ AB wmnr i 
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: DP DR m I , 

DPC DRC CP = CR ( )i 

DP=DR (dc ^t^,i 

/. ADPCsADRC .*. ^:dcp=zdcr 
C^*! I 

.*. <2fi:^TC^ v£l^ w^T«i I 

/. CD AB-^H^ C f^=5C'® m I 

fWt« «l*ft^s 

• AB C^ C^T^T O f^ 9 l« I o-c^ cm 

oc fs-^n I Ft’lfS cq^r ab-c^ e 

c^ ^ I EO I 'ilt EO OT 



R f^r® cf? I pR ^?r I CR-^ AB 5f^9ic?^rf?r c 

1^*5P5»w I 

djirW s oc 31^^ I 

i£l^, OR « oc { ^t«r^?I1 ), .*. Z ORC » Z OCR. 

^rrmr, oe * oc (), .*. z oec * / oce. 

.*. Z0RC+ZOEC*ZOCR+ZOCE* ZECR 
.% ZERC+ZREC» ZECR 
/. ‘CERfWfCW, ZECR»ix2TO^<l»l W^«ll 
•. RC AB-UW ^ C 9W I 
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t C-(?F (7m ^ 91^ DFQ 

■«(?Sf ^ I ?t*tl5 OT AB-C^ D f^=5J^ C^f TO I D-C<p i?RS ’fftfl >fl^ 
■’tlWf '*t’W >otI8 W 'To ’fK I ‘ill Ffr DFQ f3-Fr*CT F 

4 

c^«r TO I F-(?? (m ^ ^t\ ^nir 

f5-^t^ Fr«tf5 DFQ fS-FfnC^ Q C^ TO I 

F Q-C^ cm «ff%C^3[ FG-'ii^ 



^^^1 "sit^T’s IB p-Frn m \ c^jf r 

I CR m I CR-^ AB C ^ I 

«l»lt«l S DF m FG ^ I 

DFC ^£1^^ FCQ > •*• Z DCF « Z FCQ =60". 

'Sim^r, RC, /FCG-^^^Wi .*. ZFCR = i X 60" = 30‘’. 

.". Z DCR = Z DCF + Z FCR = 60"+30" = 90". 

.*. CR AB c ^ \ 

51WS C AB CTO 4ftc^^ ';5t^ 

p-5Tcn?[ c^cffir AB-c^ *to i 
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4 

^r’? »ii^f5 

( To draw a straight line perpendicular to a given straight 
line from a given point outside it.) 

C 



AB vii^pfg c I c 

s AB ai c ^trr? ntif d 

1 c-c^ CD ^iT’JT^f i 

C^R AB P R C^ir I P R-C^ 

C^ 'fff^^CaF PR-v£l^ 

f5-m I m E c^w i ce 

^^1 CE, AB-C^ O Cl? I 

CO AB-tS^ 5|? I 

«iirf«l 5 CR, CP, RE PE ^ I 

um, RCE PCE f^TO, RC = PC ( )^ 

RE * PE (^sitsf CE >rr?R«l TTl I 

/. ARCEsAPCE. /. /I RCE «= z: PCE, z: RCO * Z PCO. 

^n, ROC poc Rc*pc ()* 
CO m wf% ZRco«^'f% zpco. 
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AROCSAPOC ziCOR** ZCOP ; 

.*. '2fr®jc=f I 

/. bo, AB >i99[mr^ c 91^ I 

S AB C^t^ *4^15 f^=^, D 51^8 I CD ^ ^ 

CD atrc^ R m I ‘iit^ R-c^ c^m or ^wt- 

I p-5Tnf5 AB'C^ 

L I CL I 

CL-t ab 5|^ I 

(2|arf«l S RL I 

RDL RD=*RL (‘5^^ 

.'. ZRDL=ZRLD. 

'SIHK, RLC RL = RC ( v£l^t ) 

.‘. /1RLC=ZRCL. 

.’. £ RLD+ZRLC= ZDLC*= Z. RDL+ZRCL. 

/. CL,'AB c I 

«f«rr^ s 

; AB ^?r9!C?I'^{T?[ C^-C^T^ D St'S l D-C^ 

CD ^^jr^itsf 

^ I ^s(?rr?r, ab cn-c^^ 

E m I E'C«F cm ^Tl EC 

"^rr^T^f ’®i’nr i 

^z^ w^, FfnfB w mfBc^ F 

C5«r ^r?r i cf ¥J i cf c^ ab-c^ 

R I CR-t AB >Rf»TC^^T^ I 




<» 
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S DC, DF, EC vD^< EF ^ I 
vil^, DCE DFE DC-DF ( vf]^ ^JW^T), 

€c » EF (^mT«f) DE 5rr*rr7‘i i 

.*. ADCEs/V^DFE .*. ^:CDE» ^:fDE,ZCDR-ZFDR. 
'ait^BT, CDR '8 FDR CD » FD ( 

DR ^*rr9«l Z CDR = Z FDR. 

.*. ACDRsAFDR .*. ZDRC^ZDRF; f%l 
C^*l I 

.*. eic^SK^ <11^ I 

/. CR, AB I 

5 

c^T*! ^155 I 

( At a given point in a given straight line to draw an angle 
equal to a given angle. ) 





PQ ^5TCns a oi^fB f^i dce ^ii^fB 

c^T*! I 

PQ >{?r5ic?r^t^r a ZDCE-iii^ ^fw\ ^^fB cm 
I 

• c<^ cm ^f^Ti ^-irf*r TO 

I ^*ftB C^ CE i£|^S CD-C^ ^'iTfaFC^l F Q I 

A-c^ c^ai 4^fB p-m'^TO ^ I 

PQ-C^ R I R-C^ C^ 
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FG-»ii^ ^1- Fr*ff5 *1^ 

s ’R^sg c^tr i as i /. sar-^ i 

«|i|t*l 2 I^Q RS ^ I 
FCQ v£|^^ RAS 

Fc=RA f ^JTm< ^f®I1(1 ), 

CG = AS () 

<£i^^ FG=Rs (>isrr^ '<^1^1) 

A Z^CG S A RAS. .*. Z SAR = Z GCF, «l<t^ Z DCE = Z SAG. 

Rfffi’f^srnr^rsT ^'R^i 

^Rr® i 

( Through some given points to draw some pecallels to a given 
straight line.) 



’SlCSf Q y^K R RfSl R=^v£ 1 ^^ AB ^?pfB RRI I 

R's Q-^f)^ ^i«fj R?ii ^ i 

: RQ Vijs^^ AB >I^C^<ri *f% ( 

AB-C?F ^R?l1 ) I RQ c^ AB ( ^1 ^R'® AB)-C^ 

R R=5P5 I 

z <jRB-ii^ ’^pR^i FOR Q z.pqc v£i^^ r 

Z QRE ^ I CQ-C^ D ER<^ F n% ^ I 
CD y£i^^ EF 51 TOrtr^^l?[ SfC^Ti:^ AB-»D^ I 

HJtf^lR—8 
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! AB 01^^ CD PQR ’WT'JPR P Q ft®*|p3 


viPT^r, ^w{ '»i?prrc^ zqpb- zpqc •, . .. 

.*. CQ II PB, ^ CD II AB. 

AB EF ^f5c«p pqr ’q^rtro p «ii^^ r ciw 
I 

4^, '5l5^>itC^ZRPB= ZPRE ; C^«l I 

/, ER II PB ; EF || AB. 

.*. CD EF 'StTOC^ AB I 


^"PttT5J7 

fk^ h 

(To divide a given finite straight line into some equal parts. ) 


AB fiiHfg i ■‘Pi'ss’i^ '»h’i v »jc*i 

^ ) f^w I 

: A cq C^ Z BAC 'SHR ^ 1 AC AD, DE 

EF, FQ QH—iU^ SI'S I HB I 

D, E, F Q BH-4H 5r5l9R:^«t 

^ ^ I ^?rni1 CR AB-C^qs ^’qtapR K, L, M* N 

Cftr,,.^l AB ^nror^l K, L, M >8 N 5wm *Ttl5 



_ 

iPJiRr® 
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: AHB AH ^ D, E, F '«Q ^ 

f^W DK, EL, FM ‘8 QN >lWW«t»nr 

odWj^c^ HB-4^ ^^rf^WT®f ^Tl I 

/. ,K, L, M ^i(^{ N AB-C^ >prR ^tl-n I 

IRRTS fkas AK-i AB, AL-J AB, AM-i AB, ^JTf^ I 
C^ C^ '®?(T<*f WQ ^filt^ ^ ’(TW® 

^ITC^ I 

^HWilS Af^5^CTCTO«il^ ZBAC Wf ^ ACl^^ AP, PQ, 

QR v£i^^ Rs—rrf^ m i 

B f^f^1 AiC-m ’Rlwm 
BD Wimi ^ 05^^ BD 

AP-»H^ »wr=T B5, 5r, ra 

(?p—>wr=T I 

Pp, Qq, Rr Sj I 

51C!{ ’W, <i)^ AB-C^ A K 

K, L, M »£1^^ N C^ir 

^ I 

AB K, L, M N 

^ss'jprrsi •fTB' ^^5 1 ^ 

(8tirf*l 2 PQ, QR 'e RS ^^VSpZ'si pq, qr '6 rs-^'^ '8 

TO??rK ; .*. Pp, Qi?, Rr S5 >8 ^^It^rf^i | 

ASAN-v£1^ as P, Q v£l^^ R f^f^1 PK, QL «i|^< RM 

'fR sn-vh^ 

AP-PQ-QR=»RS ; .*. AK-KL = LM-MN. 

""IW^tOr, BKp BN - NN* ML - LK. 

/. AK**KL*sLM-MN-NB. 

.% AB (3K1 K, L, M ^^^^^ N ^ ^TfC^ I 





iff^ 


4 


i: fulfil crrc*!^ mt^ v£i?Ff5 c^«i ^ i 

*^2. ^f5 C5frc«rsr err*! ^ i 

v^. §twt?r ^r$t^ 45“ (£1^ c^*! ^ I 

^4. »£|^f5 ^ I 

z POQ v£i?pf5 >f3in5t«l 1 ^TC^ I 


; o-c^ c^m c^-c^m ^'^tn 

^ I C^R OP v£!^^ OQ-C«P R S I 

R ^ S-C^ (T^® ^‘<1^ ’l^l'R 

^^1 p-^T’t I W 

c?i^i ^ftne^ M's N f^Jijr® cf»f ^ 
OM ON I OM »£1^^ ON 

>l^m®l POQ-C^ >l^f%<[f«'® I 

<2|5|t«| t RN t£l^< MS I 

Aron am os, wf« 

I 

ZRON ‘£)‘<? Z MOS, 2fC'®K^ 60“. 



.-. Z ROS- Z RON ^11 Z NOS = 90“-6o° ^1 30” 

'£|^< z ROS - z MOS ^ z RO M - 90”- 60“ '<1 30“. 

.*. OM v£i^^ on, P0Q-(?F ! 

6. aabc-^£i^ bc ^T5?i ^f%?1 ui^iir <£(^f5 '^r< 

C^ AB AC ?r^3F(R D E C|? ^Z^~ 

(l) DE«BD + CE (ii) DE = BD-CE ??? I 

8. A, B 'e c sre? i a M 

^£iTf5 w b ^ 

c ^ ^ I 


«Fnf^’’37- 

’ 9. AB >i?f»ja<r?r m «tTc^ 45® (TPtn 

60® C^«t O’ 

I §t 5 rr?( ^n^tc^ri z p<cb-^^ nf^^it^i m i 

> 

10. * AB Tl?1 eftf'® c D 

11. AB 5m5ic^«ttir »ii^^ ^tff^'® ’5^16 P Q ; 

AB-Iil? viisrsf V<i^f5 f^=^0 Wf C^5T Z POA = £ QOB I 

% 

2 p ^r'® AB‘<ii^ ^n?r pr 
^?tr*p s *f^ ^#$ ^?r, c^R, PR = RS 

^ I SQ C^T’f m I AB-C^ O f^*5r® 

I o-t I 

(2fsrf*l 2 OP ^ I 
APORsASOR. .'. ZPOR=ZSOR 
«=f^2f^n ZQOB. 

12. ABC AB I D 

-ftf c^if, D AC-'.*}^ DB-Vil^ >I5IT5T I 


[ W. B. S. B. 1955 1 


P 





f^l5 's f®5ff5 c^pt®!, c^it^ pfB m I f^^zm 
^f^r'® nif^csT 

^?:»T f^wfiiR® I 


(i) ^fctrsT v<i^ ^1?^ c^T'S^I <rff^c®T, 
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•IT^I*^ ’flT^ 


(ii) fl^w? »ii^ c^*! cfreri <rr^Fc»i f^ ^TO5R w »Sr (^ 

^#d (?rr*i ^ ^ cTMfihr f^i ^w 

(iii) fkfjm ^ '8 f%5?f5 c^*l,-~ai^ CTO 

f^fl» 'SP? Ctf'eTl «(Tf^ f^W W’^, TO1 ^5t%l CJf^ fifiTOR I 

1 ^ TO #:®i ^ fW5 cff'Sfl <ilT%^ *Ttr? :— 

(a) f^fB TO, (b) TO « Wf%C^«l, (c) TO'9 
^TO *iftf^ ^fB CTO (d) ^ TO '8 ^TOnr cfpcTO 
CTO I 

C'ICTO' c^ai ^ 1^ wl *ttn I 

f^^rfB c^*i oT's^i ^rrfro to to TOj i 

TO**^W% ^^^c®r8 toto tor 3^^ i 

t 

w- ^?»9 s*(TOJ 8 

CTO fasTO^ ^ ^ CJre^l ^ i to 
( To construct a triangle having given the lengths of its thre 

• f \ 

a 

c 

B <» »C D 

TO TO, a, ft « c ^ornro cro f^rfcro fWB rtto i 1aif«pi 
RTO I • 

! BD TOTO^J TO ^ a-R TOR B< 

TO ^t^Bn I 




WJfTMr® 
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B-c^ CTO ^jT»rnr »to o<^ c^m 

fc-«iiffs-m TO TO, i£i^ 15TW 

TO*TOr^ A fro^ c^ ^pfro I 

AB -B AC TO I AABC farg®P #>[ I 

«W«f: TOsm^mC^ BC«a, CA-6»I|^^ AB-C. 

/. AABC 'Sl^^ f3|^ I 

UTOJS 4f«r5 C^ CTO TOl^ «IC<W 

5n %»i f3?5^Bfm I 


CTO l3r?w?r ^fi» TO c^M creTl ^rtc^ •, to^i 

I 

( To construct a triangle having given two sides and the 
included angle. ) 



TO TO, fl b CTO fargCTO ^ TO IP I 

TO*i S *ITO ^F%1 BC <il^ TOTO^ri TO^i TO I BC TOTOTO 

B Z P-^? 51TO ZCBD VITO TO I BD ’TO 

BA ^<-f 5frtiRl ere l AC to I AABC vp^ RpgSf ^ I 

TOW s ^TOts^mw, AB=5, BC-a ZABC- zpi 
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l/' 10 

^ C^*! ^ Cif'eTl ^W'i 1w|^ 

^ I 

( To consrtuct a triangle having given its two angles and the 
side adjacent to them.) 



sic^r /. X >8 z Y C^T*! z 

• z-v£l? ^ BC W I BC 

B f^r® zx-^?r 5T?rfJ{ ^?[1 zcbd /.Y-vii?r 

^?il ZBCE ^ I 5ic5f BD vipr^ ce a c^ff 
I AABC ^^5! I 

«tirt*IS ZCBD= ZX,/BCE« ZY BC»7. 

.*. AABC I 

s €f«r^ ^ cfTi:*(?r ^ ^ ^ 511 




' 4J. 

11 

^ <ii^f5^ c^‘«l c*f'Q^ ^ 

f^^fg I 

( Ttf construct a triangle having given its two sides and the 
angle opposite to one of them. ) 


a 



^5, fl '8 6 TT? a C^t«l, Z P C5f«^1 • 

'5)t:w I I * — 

s AD ifl^fg I AD A 

Z ^isrr^ Z DAP I AF b-^-^ ^srrsf AC 

I C-C^ ^fir?l1 a-^ ^TT>lT<9r^?1 lil^pfs f8-FT*t 

I 5fC5T ^?r, mfS AD-c’-? B Bi i cb'H^^ 

CBj I. A ABC AAB^C CT C^t^f '51^S f3!^ 

«l3rf«l t AC = fc, BC ( ^1 BjC ) = a 

>i|^^ ZBAC ( ^1 .^IBiAC ) = Z P. 

.'. A ABC ^1 AABiC f^® I 

s i\) a cfTt ??, c ab- 4^ nrt^ 

^ ^ ^f6 ^Ti Ttjc^ I ^?TCJf?r 

^n?rf5 I C^a ( Ambiguous 

Case ) I • 

’ I 

(ii; a ^fir b-^-^ 5PIT5? b ®lFf«Fl ?TI, W1 

Wl I , 
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(iii) ^ C ♦rrf^ »W c^ 

^ Fr*fll> AD CTtd>^ cf? ^ri ; vflCTOi cro 

(iv) a 0 AD-«4j?r *ft1^^ «m wsr ^ 

^^sfgsrrif ^ti Tfe^ ^ »i3rc^f i 

32 

c^ fSrfTBf^ ^f8 c^«i v!i^?r ^ c*r«^ 'sitc^ *, 

farfwft 'BWR I 

(To construct a triangle* having given its two:angles and a side 
opposite to one of them.) 




ZAvs ZB %fw?r ^c*rr‘l4^ ZB-vsRr^fn#®^fcc*r'8fi 
^rft^ I f^srfS I 

«nrif t AE WT b^ >i3rr5r 

AC w ^rtS^rl ^I'e I AE 5T^mnr a Za-^ z eaq 

C AQ-U|ir *l»lT4fl1«1 CH ^ ^ I 

vfl^ST, CH C Z.B-^1S »nrR ZHCK ^ ^ I 

TO AQ vil^^ CK *r«5 B Cp ^P%TC]| I aabc fi^ 
^ I 

«firt*l: ac - b z bac * z a. 

^^?r, *.• AQ I CH 015^^ BC ^«nr ci^, 

.%* ZABC-vH^f ZBCH—ZB. 

/. aabc wifi fapsfw I 


13 
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CTO ^ TO c*r8?i '»to» 

»mc^% TO5T ^Ffes I 

(To construct a right-angled triangle having given its hypote¬ 
nuse and one side.) 



TO ^TOt% X TO y cwi '®rfc^ i 

’ITOT^ Qs^«tflS ^ I 

TO>i: ad TO ^ »iTO 

AB TO •^rl^tn m I aB TOC^TO a f^P5p5 AE vil^ SW TO'il ^ I TO, 
C’F® TOn >|TO TOTO ®I^TI 'il’FfiJ TO ^ I 

■PTnlS c^ AE-(?F c c^ I Bc ^ I Aabc wi(k 
I 

«|lrt«l S TOt?pni^, AB-y, BC^x ZBAC«vipF^>JC?Pl«l. 

/. AABC-I ^iTOt^ I 


tow: xnii? BCTORWiTO^w^TOF 

•o I O'C^ CTO TO OB-C^ TOTf^f BAC 
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'SPR I B-C^ cm y- »l^: 

v5i^ ^-Fr*r 'SHR I ^ mfS a c%'*r i 

3f. -- BA 'Q AC W I AABC 'Sl^l 

^I . 


«mt«} r 

• • 

■ 

• • 

.*. / 0 AB + Z o AC - /- BAC - 

Vila's 'si^s^T^yrrrf bc^x ab= y. .-. 



OA ■«?p^ I 

OA = OB ( ^7M<> 

ZOAB= ZOBA. 

OA = OC ( '*’TT»i1*f ), 

ZOAC= ZOCA 
• /. OBA+ Z OCA 
= ^ X 180° = 90“ 

aabc-^ t 




1. s 

(0 a=8(?lR, h=l2c^.%<£i^^ zc = 60° 

(ii) ZA=30°, ZB=75° ^^^c = 10c>i.a 
(lii) Z A«45°, 6 = 9 C>f.R c»6 C»l.fi 

(iv) ZA»90% 6-c = 7*5C37.f^. 

(v) a=12c^.f^., 6*8C3!.R^^^^c=^6c>^.R 

2. R *£1^^ 'sinTf ^^15 TT? 3 C»f,R 

>e 5 CJT.f^. I ^65^ sirR^o ^Tft?r i 

[ C. U. 1930 ] 

3. f3i^?r TTf^r ^*«rrapcsi 9 cf\.% «12 c^.f^. 

^tfir % c^t«i I 'f#? Tf???' 

br^3 I * 

4. *<£1^ 'e sf<fj5i1 OT^Tl' ^Tci} fai^vfB 
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m ^ Z f^C^RT ^ 'S 

«)^S BC = m BC-v£Rr O f^Tl DO 

'SPR T^ I OD OA = Z, ^tfB^ ^ 

AB 'S AC I A ABC 

(2isrt*l 1 OB=oc, AO >im?r®i 

■*m\ ZA-OB' ZAOC. 

.'. AABO; AACO. .*. AB = 

AC, AO w^ii^Z 

BC = 

.•. A ABc-t «ritl I 



5. c^R c^«f^ f^nfr« 

■^•Rr 31^ Cff'S^I «rtcf i ^?r i [ C. U. 1937 ; 

6. oi^fB ’nicTr% ^ Tl^?r ^isii^ ctf's^l ^trw 

^^1 [ C. U. 1922 : 

7. ^^fB ^ JfsiR vuspfB ' 

Asrit CJf'S^I '5ircf I f^BffB I 

8. 'ii^ w^t% fsTfc^RT ’^■•giRFT*! ^fB?r 'A^fB 

far^fB^ c*r'8?i i fai^fB -snR ^ i 

9. C^T®t^C^?r ai-<T^ ^BB^1 C»f^€^ 

■«rrc^; f^f^fB w I [ C. U. 1951 

10. v£i?pfB 

hf^J C'T'STI ^Ttw j f^wfB m I 



c^*i c*r9Ti ^srrc^} tar^ ^ 

I 

( To construct a quadrilateral having given four sides and one 
angle.) ^ 



5(1?^ a, &, c 'S d FnrfiJ br^ ^'^{a'eb 

c^*i, Zx<?r8^ I ^ I 

«nisi o AE a-^ ^pftn ab 

W m A %p$ Zx-^£l^ mt^ ZEAF ^ ^ I AF 
’RR AD RSH ST'S I 

»ii^, D-c^ c^ ’Rftr ^t^rr^f b-c^ c^ 

’T'STR »i^i ^1 sii^T 

c ^^1 Bc 'e dc i abcd 

^ I 


<2|5rt«tS AB = a, BC=»d, CD = C, DA-& /BAD 

» ZX. 

.*. ABCD I 
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c^T^i ^ >8 «ii^ ctre^l 'Bites i l^ft '»nR ^r® 

I 

( To construct a quadrilateral having given four sides and a 
diagonal.) 


B 



^T, a, h, c 'S d ’FTf^fS e I 

S^'aff5 'si^ I 

: AE ^ I ^ e-^? ^ITO 

AC 'si^n I a-(?f (Trai '6 a-^ >!5iH o-c^ 

C^m ^f^Tl '8 TTWf AC-v£l^ ^£1^ *m< ^15 f5-m 

«RR 1 m ^15 b 1^r$ cs»f i 'bthth, c-c^ 

C’fai ^f^TTl '8 c-^ »I^1 ^-C^ 'Q d-v£l^ »I^'R 

^^1 Ac-v£i?f <itr< fs-Ffn ^ i Ftn ^ 

D cs*r ^'c^ I 

AB, BC, CD '8 DA I ABCD 'Sl^st^ I 

«iart*i t AB««, BC = fc, CD»C, DA=sd AC ^<-0. 

.•. ABCD 'B|^| I 
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16 

«(TCf } >i'W^f^^f5 I 

f 

[ To construct a parallelogram having given two adjacent 
sides and the angle included by them. ) 



a ^ b ^f6 z X C^t*! 

a's^i 'sJTCf I \ 

s AE I i^US a-^ ^-SIU AB 

^TfB^I ^^1 AE (TSf^T^A ZX'»£)^ >!TO ZEAF w 

^ I AF AD m I 

oqflR B-C«P 'S >t5rTif D-C-^ 

'Q a-^ fSFrn ^?r i ^icsr Ff^ 

vj|f5 c f^c*® cf^r =^c^r i bc ^ cd i abcd 

(2|9rt«is ABCD F^1:^?r ab cd “•^Tf=a 

BC = DA ^t^ = l). .-. ABCD I 

'srf^t^r, ^JTT^^itnr, abcd ^rrsj’nsffm z bad = z x. 

/. ABCD I 

s '«iT?r®c^C3i?r Cff'a?i «iTf%C5T '«iT?f^’?aif5 

^5{5J?(in^TC^ ’ipill m I ^ 

I 



WJTf^ 

17 
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^'5fc'*F3i ^flr$ i 

( To construct a square on a given side. ) 

\ 

R 



AB ^^35 I 

S AB >I^9(a^?r A AR ^ I AR ^^115 AB-vii<1 

AD ^TfB?[1 •«T'Q I D 'QB c^ ^?ri 

AB-v£i?r >f5it5? fs-m 

^>7^ ^fB c c^tf ^z^ I 

BC 'Q CD m I ABCD ^#11 I 

fi|ir|‘«l S ABCD £#>fB ^ I ^^!l‘ 

AB = BC «= CD = DA. 

/. ABCD Z DAB •= W^T*! I 

/. ABCD i£l^f& ^“sfc^lS ^<C’*F3l I 

IT 

W^2 (i) C^-C^^ 

(ii) ^'«f <th5fB «itllt«R I 

(a) ^T5T ^ TT^ C^r^&^l 

^ c^'m'\ ^z^ I 

(b) cf'STil «irrf%?fi 

f^fB c^m^ c^*l 

c'r'STi «rrc^ i 

•itfsrf^—4 
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6 


I 

’^. C«n^ f^5|f5 ^TtR^r C^«t^9 CW^OTTI 'SITC^ ; 

^^%fg ^ I 

'^a. c¥f^{ f^JTfs c^i^i ^ ^tf ctt'Qiii ^rc^ 

'^4. c^tsf '^^*r'8?i1 ^T?:^ 

! 

» 5. c^ ^ i ^t^iT^f^fi 

I 

*> 6. c^ ^fB M 'Q ^T?Tcr^ c'^t*! 

i '-^ I 

7. 10 C^. f^. 4^fB ^<^^35 ^^ST ^ I 

8. ^'sfc^csj!! ii1%=f)3il cff's^il 'sitcw i ^‘5!i:'*paifB i 

9. (?rR c?'6^fi ^s? i « 

10. c^5r ^T¥^c’*fC3i-'^ Tf^ 'S 'ii^fB ctf'&*<il ^lz ^; ^t?i^'^3ifi 

I 

11. C^t=r '^Z^ ; ^^^*^3111 

I 

12. 3i-?f6 ^^‘sfc’ifaii:-? ^sc=^ Tn?1 

^*rR ^‘sfwii =?^1 1 [ C. U. 1932 ’ 



^<rrnr 

(Construction of Triangles) 

^ ( Synthesis ) 

m I 

tc"< nctr ^1^1 

1^ ^^T?r ^T??1 CJf'S^I «^tc^ nt'Q5l I 

w«i, ‘iit ^"^T's «it^®itf5 

«f^Tr?r «2f*ii^:^ f^5l^*t 

Analysis ) I 

^fgsf (Sjf^1 f^CS(^«l I 

s«ft^nf5 •I’FJ m :— 

18 

'ff^y c^l*! »l^lt mml i 

( To draw the triangle having given its base, one of the base 
ngles and the sum of the other two sides. ) 

a 


C B 

' «> 

51R a h^m Z X ^>1^5151 09^ C^«| b ht 
C(f«?ii I ^r® I 
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t TO AABC f^ I BC ZACB = 

AB+AC = &. 

e 

ABC fttCSRf CA-C^ D n% ^<5 ^ C^^T, AD = AB 

BD I 

V AD = ABj /. ZADB= ZABD CD = CA+AD«CA+AB = I) 



% a-^ BC I BC ( 

Z x-^?r ^J\ ^ BCF ^ i CF b-^'^ >tTO 

CD ?|Sff5?f'| fffvQ I bD I BD-v^^ B f^C^ ZCDB-'il^ 

Z DBA I AB ^T\ CD A 5^ 

Aabc ^^911 

ABD Z ABD = Z ADB ; .*. AB “ AD. 

S ABC BC*a, Z BCA “ Z X AB + AC « 

AC + AD = fe. 
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I 

(To draw the triangle having given its perimeter and the two 
base angles.) 


A- 



^ 5 f^i:^ z X >8 z Y i 

t 5-v£i?r PQ I PQ 

pf^tpsi Zx-^il^ ZQPR Q i/Y-v£l^ 

|^^!?I1 Z PQS I PR 'S QS A C^Tf I 

^^5T, PA C^m A f^=5r® i Z X-^-^ z PAB QA Oim 

A -JZY-iil^ ZQAC ^?r I AB ^8 AC PQ 

3f«ir?l B ^3 C I A ABC I 

2IW S APB ZAPB« ZPAB ; .*. PB = AB, 

'“itTrs, APS farfcw? ZABC= z apb+ zpab 

-iz^x+i^x=^x. 

AQC Z AQC -= z QAC ; .*. CQ = CA. 

AQQ z acb = z aqc+ z qac 

-JZY + ^ZY*ZY. 

•*. ABCtapfCBf ZABC“ZX, ZACB-ZY 

AB+BC+CA-PB + BC + CQ = PQ = s. 
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5T^tX5l20 

^f5 c^T«i ^rnr ^65^1 c^r'STi 

I 

(To draw a triangle having given the two base angles and 
the height.) 



z X's z Y ^wfSir 'f c«rf«i h i 

Tarf^fS I 

t ^ft?(l' AD ^ ^ I AD A 

EAF 3!^ D CDB I EA A 

Z x-vil? 5i?rfsr ^flfl ZEAB FA A ZY-^illf 

Z FAC \ AB 'S AC BC-ii)^ B '8 C 

I A ABC I 

(2j5[t«( S BC '8 EF AD v£|^^ Z EAD = Z ADC = 90°, 

C*?T«I I V. BC II EF. 

BC II EF AB •, 

.*. Z EAB = Z ABC = Z X. 

'sinN, BC I EF AC C^5f^’ ; 

.*. ZFAC = v£l^r^?l ZACB=ZY. 

.% ABC A ac-^^ ?!^Vd » h 

ZABC= ZX'Q Z ACB-ZY. 
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^rtci j I 

( To draw a triangle having given the base, the diflFerence of 
the base angles and the diflfercncc of the other two sides.) 


A 



SIR a ^fsf, Z X v£i^^ 

s a-^ ^SIR BC >l?f5TR^n 'S^^ I BC 

C -J /_ X-m yisrfj? Z BCD WT m I B-C^ c^ 

yrs(R ^n>lTsf p5T*r ^CD-(?f E '8 F 

c^iT I F e c-'ii^r i be 

^Rfl A ^ I 

^CE C Z AEC'ifl^ ^SIR Z ECA ^ ^ I AC 

v£|^^ AB A C|*f I aabc I 

(2|l(t«l2 AEC ZAEC= ZACE •, */. AE = AC. 

ABC AB-AC«=AB~ AE = EB«t) v£|^^ ^f^BC = a. 

EBC%^^ ZEBC+ZECB-#; ZAEC=ZACE. 

/. ZEBC+2ZECB® ZACE+ZECB« ZACB. 

Z ACB »= Z ABC + 2 Z ECB 
.*. Z ACB- ZABC = 2ZECB»2xiZX» ZX. 
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^«fT=r >6 ^9 

cs^'S^i i fsTf^fS I 

( To draw an isosceles triangle having given the base and the 
difference of one of the equal sides and its altitude ) 

€t 

b 


siCSf a v£i^n h '<11^^^ '«s 

Wi^ \ I 

»Wi( S a-^ BC >i’s!Ptl'?f^1 mi} '4^ I BC-C^‘ D 

T^C'® Bc-tfi?r DE 5i^ mil c?iif, DE-b 

^iT I BE ^ I BE B z DEB-v£}^ Ji^Til Z EBA 

mR I ED-C^ m, C^^ ^^'1 BA'C^ A c^}f t 

AC 51^^ I A ABC I 

«|arf«l I ABE Z ABE = ZAEB ; .\ AB = AE. 

.*. AB~AD«AE-AD = DE = fc. 

A BC-vfl^ AD-v£!^ v 

.*. AB » AC mirr§»^tc^ bc= a. 




wTTf^ 
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23 

% 

^ »£|# ^55^ Jl# 

cff'S^i '®rrc^ •, ^^f5 «i?F^ I 

( To draw an isosceles triangle having given the base and the 
sum of one of the equal sides and its altitude. ) 

D 



c 5 >f^rT5T 'ft 

3=Ii[T^r AB I AB-C?F O 

OD 51^ ^ I 0-C^ 

i >£\^ >f5rrir vii?pf5 i 5Tnf& od-c^ e 

AE AE Af^^c^ /,AEO-i^^ 

Z EAC m I OD-C^p C Cff I BC ^ I 

A ABC I 

®f*rf«l S •ACE Z AEG = z EAC ; A AC » EC. 

•*. AC + CO-EC + CO = OE=5. 

C AB-v£l^ OD-i£|^ . 

.*. AC - BC AABC-ifl^ AB 'ff^=*C, 
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^ 5TTw^ ^f«fj^ri ctf's^i 'srtcf; 

(To draw a triangle having given one side and the two medians 
bisecting the other two sides.) 




I ^l^f5 'TO I 

t a-^ ^'^U BC \ mi^ wia-C^ 

^ I *£\'^ c-c^ C^ ?, mj y£(^^ B-C^ C^m |m 2 

9[^?n 'TO ^ I ^T’f o c^(f I 

• BO CO ^ I 

B<^ c^m m'^ oc-v£j?f ym v£f<-‘ 

c-c^ c^ oB-vii?f >rsrf^ ' 

Fr*t D c^ff I DO A ^'H'i^. 

'STC^ OD = OA i AB ^9 AC m I AABC ■■5l#K 

I 

«|»lt*l t BO-C^ AC-iil^ E f?TS5^'® CO<^ ^f^'S 

AB-jq^ F f^firs ^ I 

TOrr^mw, obdc ’iTsrrsfl^ i .*. bd u co, bd !i cf 

CD 11 80, Mt% CD I BE. * 

vi|^, ACD AD wf^*! 0 CD |i OE. 

.-. E, AC 5f<7^ I 



5 ‘ 

ABD AD t£|^^ f3i^^ BD || OF 

.'. F, AB 1 

;*. ABC BE '8 CF AC 'Q AB 

<£|^? ^t^1 O Cflf I 

.'. BE = | BO«|.| mg^wia CF = | CO«=|| mi-rrii *, 

ABC BC ** a 

% 
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cwl ; f3i^ 

( To draw a triangle having given the base, the vertical angh 
and the difference of the other two sides. ) 

3f- 





’•1^ S CD ^1%i!l ^51 3 >-v£|?[ >15it^{ 

CE «Frf5^1 ST'S I ED (a^f^f E %p$ Z DEB = i ( 180" - ^[X ) i£)*pf 
C^T*I ^?r I c-cm f3PT< 

^ I V\^ EB-C^ B ^ I EB B Z DEB 

•ilf Z EBA ^5 1 BA '6 CD ’fiTMfr A 

Aabc 
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(S|irt«ls ABEfl^ ZABE-ZAEB j AB = AE. 

.’. ABC AC-AB»AC-AE*=EC=3;. 

-Wim, Z BAC Z BAE = 180“ - ( Z ABE + Z AEB) 

= 180“-2ZABE-= ZX BC’^X. 

[V Zaeb= 4( 180“-zx)] 

26 

( To draw a triangle having given the base, the difference of 
the base angles and the sum of the other two sides.) 



s BD a-^ 

3C m I CD C I Z ’WR Z DCE 'bRR 

I CE C CF spf I B-C^ Cm 

m I cF-c^ F ciw 

BF ^ I FC C f^r® Z BFC m mt^ Z FCA. 
^1 CA ve FB A f^=fr® 1^"® ^ I Aabc faf|«f i 
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<2|arr*lS Za+Zb+ZC*180“. 

AFC Z A* z AFC+ z ACF - 2 Z AFC 

ZAFC = iZA. 

BCF ZB+ZF=^f?; ZFCD 

ZB+|ZA« Z FCE+ZECD 
= 90" + ^ ZX. 

2ZB+ ZA = 180°+ /LX= z A+ZB+ZC+Zx 
ZB-ZC=ZX. 

A3 + AC = AB 4-AF = BF = 5 

BC = 


16 

1. c«r'8i[1 j i 

2. m c»fQ^ •, 

3. 'Q ^55^1 c^f'S^ri ^n:w; 

^ir I 

4. ^65^ 'Q i 

^ 5 . •, 

f^fg ^ ^ I [ C. U. 1922 ] 

6. bf^j CW'QUI 

; f3[^^ m I 

7. C^T«I ^55^ C^m\ j I 

8. 'Q ^65^ CW'S^I } f3i^^ I 

9. 131^5 ‘ii^ Tfi 'Q ^mv?( htj of^m ; 

^ I 

• 10. WFT^ f^CSRT f *i|^^ W^-fH 3!^ 

a's?! «rfc^ *, f^^lB w ^ I <2t^?r f 
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11. «tTW 

WTf OT'eifl <p?r I 

12. f^^csf?r <ii<?f5 err*!, CTr‘i-’i^5!?t ^-1 ewtz^ 

ctrs-^ii } fess^fS 1 

13. far|c«f^ ^tf5 C‘r'S’^1 

f^ri^rfS ^ir 1 

14. ?l'<fjil1 C‘T^iI'1 5 firi^ w I 

L C. U. N40 i W B S. B. 1Q53 ] 

15. fai^esrT 

'«(rc5 } f5f«^f5 I 

16. ft|C5?<f C'^[% ^SBnSKW ^r>( f5:f 

ctf-Q^ii '®rrcw j *?«[ i 


w«iTnr 

'^^'^n:miii! (W3r^ 

(Area of Rectilineal figures) 

'« ^rfsf s <Tr*if nf%^t*i 

>fT^ ^ I 

^^?|S ( Unit ) ^ I i cn. R.-(.<P cq^^F C^ 0(^ Ml 

^^11 ^T9 15 (?f. f?i.; 1 ffi. R-c^ #ic^ br% ^®jl ^ 

150 t^. I 

^^o«i, c^ >is«tTr^?n <iNi ^t9, 

®T^Ti:^ c^t irr% art*T ( Measure ) Tl I ^TTH ^*n m 

( Abstract number ) ^ eWfl^ I 

*ii<^<p ^tfn^ ^iR •, c^, 

C^^fsi^T?r v£i^^ STR 15; ’TR 

^ 150. 
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c«p3i nt^siT*! 

^jirc^ I c*Fai»i^c?^?r ^c®nr 

(TOW^r ^1 ^Pt&f ( Area ) I 

c*pi«WT?r nf^^rf®! ■<pf^c^ ^ i 

®tf^5Itr®l C^ (TT v£i?F^ ^^■\, C>1^f^tir, 

^Tfw, c^3(^C5T'S c^t c^t 

T^^-m ^1 I c^^^^, 1 1 c>i§f^f^, 

1 ^jrf? I 1 c^^n 

^^C’»fC3Rr 1 1 CJi^§t<I 

c^tff?i c^3iw^ 1 

1 a-m c^3i?p^c^ 1 f^f%- 

I 

TO ABCD *il^f5 I ae^=3 c^. f^. 

AD = 2 C>T f^. ; f^f?f I 

AB (31^^ f^f5 AD 
^^t“f ^?r I 

f^i f53rrf%^ ^mc!f siTfsrf? ’«(T'51‘ 

^Tfwtc^ 'TO ABCD 

^t^ssc^faifB >iTO ^f6 c^ 

I <2ff^ ^is c^ai?r 1 c^.f^. 
'ii‘<fs c2t^ 1 c*i. f^. ■, ^rf'sfS "s^!? c^c3ni c^^®i i o\ f^. i 

ABCD = 6 C^. ■R. »= 3 C^. f^. X 2 C^. 

= bf^XfiJ^ I 

^»il?, C^Jl 'l^^l ^ a y£i^ v£i^^ b ^^f, '®T^1 

^91 Cfl?ai?p5f ab 1 

^^fp*PU9^ 'Q '2{'^ I b|^ 

^ a 1% ^1 a X d -= a® ^'s{ 



Icm 



1cm 
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AB ab^ ^1 i '®it?^- 

c^®r^c?i^ ’^^rf's ^t\ i 

om, ABCD ^?f^3|C^P ^srl AC. 

t cm^ t1 

W’f (Altitude) Tl ^55^ (Height) ^1 ^ I 

ABC ; A ^Tll ^'AK BC I AD 

A BC ^f^ir A ^ I 

AD ABC ^1 

^B6^1 I 

_ 1 

B DC ABC •, A ^^f^'ij. 

■^■^^ BC I BC 

A 5]^ AD ; =^t^ 

AD ABC ^1 ^65^1 I 

^55^1 

^■m^ m I 

s c^-c^r^ ^'si «f?[i 

c^-c^T^i 

^ ( Altitude ) ^1 ^6^ ( Height ) ^^II m I 

ABCD vil^fB >lT5rt^f^^ BC 
I A, R ^Q D AF, 

RS '6 DE >jT^T^|^fB^ BC-iil^ 

51^ I AF, RS 'Q 

DE «TOr?‘ ABCD 
^1 I 

^^tnr ^f® I 







6S 


SIR aabc adef KL MN 

AP 'e DR^TOR Aacfar?i::«ra^^fHAtjs^^ DEF^TIW 
D Kl_ 

I Ap'e DR ^«<rraK’i ^ 

ABC 'S D6F I 

V AP DR ^fB 

K1. a^t’nr ^n?r ^t<: k- 

APRD vil’^fB I 

.*. AP »= DR, ABC 'Q DEF ^5lR I 

(li) ^ ^1 5i5imT^ 


D C H G 



A K BEL F 


SIR ABCD EFGH ’It¥r^|%^ ^fB PQ '« RS sj^Tt^TfST 

sir«rr i dk 's hl abcd d 1^'e efqh 

H RS ^*Rr I DK's HL ^^mc^ 

abcd 'q efqh srRt^§^ ^fBa i 

V dk HL RS capita ^♦la ^a, dklh «£i^ 

» 

/. DK »= HL, ABCD's EFQH JiTsit^afa^ ^fBa ^a1% ^lata i 

aaftfijrs ^fWcaj cwum : 

(0 s 

15 c»f. fa. v£ia^ 12 ca. fa. abc «aa# i ^ara 

R^a'a fa^a *• 

•nfj|t^-5 
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^ 1 c»f. f^. *iim 

AABC ^ Tf^ ^ 15 CT. f^. ySH^^ ^m\, ADi*12 C>I. ft. 

I 

^ 'SI ^ 

»lw«ft[ ’T'W ^ I ^1511 TO 

^ ^Bufr^,n ^ ^ Tjjcnifi 

ftj'feffB^r <ttftn:s! 

vii^fiJ 5Tifr^ ^rf^l SIR ^ 

«itfr^c“i^ m ’^tw fh« i 

*s(^ «f¥fR [’f'W ^T9 CT, ^ 

sfW190. 


Zi 

TT Tp 

2. 

1 1 1 t- 


-V&(f^M.- 
“11 I I 1 J-T 


.*. ABC c^aispsr - 90 r. ft. i 


(ii) 

cvft srrsr^jftR^ 15 r. ft. ftnfhs Tff ^ 

(^<T^, ^1) 12 csf. ft. I ^ cim^ ft«ft I 

^ ^ ^"Hll 

1 Csf. ft. ^ft?1 vft^pfS 
’Itsrf^ft^ ABCD'SI^ 

^^i,de«12c>i ft.’?ft^^c?ri 

^?r ^ 

'$ ’tisri m I ’t*W 

5^51^ ^5^ 

Tl >rW«ftc^^ ’^iTftcsf ^?Tr^ ^ftn 

HR ^ sm^ ’r ^t«r hT'® i 

ft^R ’t'W ’^ftn C*fH1 m CH, ’rrHmftR^l 'snsj^^^ 

180. 

.*. ABCD HTHt«ft^ (TVaWSf = 180 R. ft. i 
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1. cifwif 

I 

(a) hts 6 Cf\. R, «l^ 4 C»T. t^. I 
(I) bi^ 7*5 c»r. t^., «t^ 4’2 c>r. fi(. i 
(c) bf^ 2*2 Wf^, 1*5 I 

2. Tf^ 9*6 (?[. R ^ 

7*5 OT. f^.; C^3PR ^ ? 

3. ^ ^65^ 3-5 Cf\. f^. 4*8 C^. R bl<j- 

^ ^*nr i i 

4. c^t^r c^ra^R 200 ot. R 16 

(j[. R } ^ar 

c®tait?r mn m i 

5. C^r^ 20 Cf[. R ^55^ 16*5 c^i. R 

6. Rvr? bt<j RR'gq 

7. CTO bf^j 30 ^TO 

22 I C^3I^®1 ? 

8. «(^j^ ^TO C'vai’RRfl^ 

RfW Rs^ I 

9. 4*8 C»f. fsi. b{<J '8 2*7 cn. f^. ‘fl^fB «it?l'®C^C3i^ c®fai^C®15 

*!TO b}^ f 

10. TO^r 15 (?r. R. i ^?r c^^r ? 
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22 


*rto ^ i 

[ Parallelograms standing on the same base and between the 
same parallels, ( or, of the same altitude ) ara equal in area. ]< 


^It^tOT % 



?IC1^ ABCD CDEF ^ff5 CD W'ST?^ 

DC '« PiF-m ! 

fiW«l abcd CDEF mU \ 

ABCD ’f«rfr1 c«f^, 

208. ■n-iJii 5!3i^ >^15 ^ifroriRr ^ 

«rffk9i ’f'fsri ^ ^^fncnir 

’r«t5?1 tft'S I • 

^1^^ 208. 

^ vfl^^P flmn «fflc9i, 

ABCD - 208 

CDEF C’F3I’F5f = 208 5I< 4^^ | 

/. ABCD m^if^i^^^cDEF I 


















^ W, ABCD DCEF ^f5 CD 

§*r? ym^. ^?rrfl1 cd vq ^E-^m Tsi«T I 

«lilT*t abcd 

*£1^^ DCEF 

<snrr«l2 AD 11 BC AE 

.*. ZDAE=«(S?5n ZCBE. 

«rr^H, DF II CE AE CW, •'• /.DFA“^^n ZCEB 

^sm, ADF BCE fefW?r, ZDAE- ZCBE, ZDFA= ZCEB 
^si^^ AD=BC. ( ■.* > 

.*. AADFsABCE. • 

/. ^?ISf ADCE - ABCE =s ADCE - A ADF. 

.-. ABCD ^m^f^^ = DCEF I 





^?r, ABCD >rrsrf^R^ abfg ab- 

AB 'e GC-^fl^ ^C*fJ I 

^55^T« I 
ABCD v£|^^ 

abfg ’i^rr^r i 

H#» 

c^S(5^«X X r 

, BF, ABCD I 

/. ABCD »rW^fl^-'ff^X^B5^-ABXBF. 

"rliWftCT* cww^-^xto»i I 
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WRW 


^ ^ [ ft fl ^ : ^ ’t’ltsr ^*Rr i(mm mmn~ 

;^’fC«T?r 3^C^ ( % ‘H^ Cf^?»r »RH I 

^<tff« ^rWClRr 

'^Z^ W, ABCD ‘8 EFQH »rfsit«f^^ ^ ’I^lT^T ^ITT^T AB 'S EF-^iff 

^n?r *r'8t?Rr^ tm^ pq '€ Rs-^?r ?(c«fj i 

< 5|‘«(tapc’r cp' HQ' *r3*^?r i) 

(Sf^rr*! ABCD vi)^^ EFQH Jimflr? c^B[ ’firr=? i 


ABCD TOT^ftm 

iiiiiiiMiiiinifMiiiHliaiH^KT^.rr^^.,w^r.||Kjrl;in'£:'.H 

■■■■■■■rjaai 

■■■rial 

■■■'lai 

■■■aai 

»1111 
l■l1lll 
■■mil 

— ^ - ®?Tcif^ 72. ‘Jf'HI 

■■■■■■rMiB 

■■■■■■riBiB 

■■rail 
■■riaai 
■Villi 
■■aa ai 

■■nil 

■■■■■1 

■■III 

■■ Bi la 

■■■■■■ 

■■■■■■ 


■■■■■■■■■■ 

■■■■■!!■■■■ 
■ ■■■■tIBBBB 

■■■■ ■! 
■fVIII 
■ri^iii 
■'■■■■I 

■■■ilH 

■iini 

■■■111 

■■■■'■ 

z~'z\-:z TO^I ^tTOt^TR 

■ ■■■!#«■■■■ 

■ ■■■■! 

IQISQ 

■■MB 

SEtB 

■■■■n 

l■■■■Mi 

Jo. ^ 

ff v£i^^ 

U,l U n.l.LL 

1 U.i 1 1 

LLLLL 

M 1 1 1 1 

’t'Ri Tm 'rt'81 


'®(55^*P5R^, EFQH ^\’tTf'8 ’t'W 

^ I 72. 

^^'*PC3i^ ft^ *ff5rsT, 

ABCD C^31^ •= 72 

FFGH C^lj^^I - 72 I 

/. ABCD ^tSlt^^«=EFQH I 

«iirt*i s 

TO ABCD EFQH >lTTOf^^ ^ ^^V{ »ITO ’fTfiJ ^ 

AB 'e EF-<ii^ ^'S’m^rfsr pq >8 Rs-^i? 

«W«I 5^, ABCD >8 EFQH CfIW»l *W^ 

mm 
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Vlfif S D ^8 Q PQ DK 'S QL 

^51 ^ I ^DK, ABCD ’l'nrr«%^ QL, EFQH ^55^1 I 

«|irr*l s AB-EF 

OK«QL. 

ABCD - AB X DK •, 

EFQH 

= EFXGL. 

/. AMD C^np^Sf- EFQH C>f3S^®I 1 



1 . ^ ; 

<a) 8 C^. f^., ^55^1 6-4 CK % 

<b) 12 C>1. t^l., 10*5 C^. f^. 

(c) 5*5 Cf\ , ^1 3*2 C>I. f^. 

2. ^*t?r 'Sift'® 'Q 

'^TOc’^uni TO '®rf%i^ww ’^ig^ i 

3. CTO ^*nr ■'Sift^ «ic<c^ ^ft^ 


1^? 


csi'aw’l 
[ C. U. 1940 ] 


^ AB 'fft^ ABCD 

ABQH i hk i 

ABCD C^aw^l * AB X BC 

-ABXAH. ( V BC*AH ) 
«rfTO, ABQH CST5W91-ABX HK. 



AKH »ITO^ f^WM AH>HK. 


.*.• AB X AH >AB X HK .*. ABCD ABQH I 

t 

5 . vii^fB TOfftrw CTO TOT ^ ’l^rrsT C^W^psiftftl ^ 




IC.U. 1935} I 
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ABCD >iT3lT^^ I A 'Q B-C^ C^ jSjf^C^T 

AB ^ I DC «- DC-C^ 

W2K31 F '6 E I ABEF W[ I fif^TM ^tW 1 

ofi^: >rrsrr^ftc^ ?rt?r, ^t?i 

^ wi I ] 

6. <i!^v 'siT^^STfaifS^ 

•rfl^^n Tizm i 

7. ^fB >i^rr5r v£|?p^ ^t?h1 

v!i^ ?fc«fj I 

8. cm =?^cw cw^rf^ fei ^ir9it?r«ri c^ 

^iTT^ ^ ^^c*f Rw ^ I 

9. ABCD BC, CD, DA 'Q AB 

W5|;C?I P, Q, R'SS. <2l«it«l ^ CT, APCR'QBQDS 

I 


^*=1*11^ 23 

w (^1, ) ^pfBrs^? c^si^ >iirr=T i 

[ Triangles on the same base (or, on equal bases) and between 
the same parallels (or, of the same altitude) are equal in area. ] 



(i) TO ABC « DBG BC-iij« 



•fJtTsiT'® 73^ 

^ AE 'S Bz-«ii^ w(i i cm'f r 

*5^ ^irt^TT®! ^’tr^nr ?ic*(T i 

(ii) ^'e 3fR m, ABC '8 xYz ^«p ^ ^isrtsf 

BC 'e‘YZ-v£|? ^•Tsr W^8t?RT5[ ^3rf?1 >l^It^'R-^^ AE 'S BZ-*il^r 

'®prf^'® I C^Ci?^ ^rf?[1 v£|5P^ TO C’l^C^ 

^US (i) ABC C^li^ST - DBC c*Fsm I 

(ii) ABC cws^9 [»XYZ c'vapR i 

«firt«l s (i) ABC ^ CM% 

>1^^ 112. TO^1 ^ «rcW 

|W ^•■r ^'TsTT^jf^^iT ’t'Isn ^3(’ 

%9| TO1 ^Ttf m I 

DBC ^ CT^ 1^' 

112 

^ vfi^ f?TO <ff?fC5r, 

ABC f^C«f?r C^3I¥5 T=s 112 ^“sf DBC faFfC^RT (?^'aW9T = 112: 

I .-. AABC= ADBC. 

(ii) ABC >« XYZ ^ ^‘sfC’^U'Bf^ TO1 w«t,. 

«ff^ c^cai^ 112. ’f'fJTl TO «i«rr^*»t ^1 

^ wn^ «(^»f »TTsrf^%«F?r f^'®c!r «?(Tf^5r ^«t5n m 

m ^c«p ’r*w ^vs Tf? ft's I ’ 

ABC c^3j^«112 XYZ fai^CBRT (r*p3[^9T«ill2: 

?r5fv£i^5fi .•. aabc»Axyz. 

«mt*l: 

I ^ 

(i) TO AABO '6 AKBC BC-i£|?r ^n?r 

TOTO»l-^^ AK 'Q BC-^i|9 TO ^^5®. I 



74* 

AABC >6 AKBC TO 

^55^ »mt5| I 

(sm*! 

AABC-AKBC. ' 

S B f^ 

Ac-^ir »nn^t5F 

BL vil^^ C f^*5 fw^l BK-ifl? 
CM 5|?9fRf^ ^ vp?r I 0 

AK ^ m I AK c^<l 8L-C^ 

L f^*5P$ CM-C^ M f^*5C^ C^Jf TO I 

(Sjirt*l I ak (3r^ LM c^Ntf5 i 

AK II BC, LM i BC. 

4<R, LBCA KBCM ^^TfWT®!- 

TO I 

/. LBCA TO«^*KBCM I 

TOtJ, >Itsrr^TO TO I 

/. A ABC “LBCA JlTsrr^f^C^ AKBC* KBCM 

.*• A ABC '« AKBC I 

.’. AABC* AKBC. 

(il) AABC'S ADEF^’JltTO^msr^^ AB'S DE-^^ 

TO^*l^ft^l 

AABC '8 ADEF y£i^ 

^finri ^rfc^Tir i 




rtm AABC* ADEF. 
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mu s A Bc »RmT»i as ^ i 

^ ^ pc-<?f s c^r ^ I 

’j^nrT^, E DF »nr»ic^^nr mp9m eh c?r<n «nR ^ i 

^ W, CF-C^ H C^ I 

«f*rt*l: CF c^irtfs ^?r wr? sh ??^Trcf i 

AE II CF, SH i AE. 

Vfl^, ABCS DEHF ^1tTapC»f >15[T5T ^f5[ AS'S 

OE-<i|^ W'St^’srR 'il^^ SH 'S AE-t£Rr ^ 

.*. ABCS = DEHF | 

.*. AABC «= ABCS 

ADEF - DEHF ^spl^ftc^nr I 
,*. AABC >« ADEF ?,^fB >m=f C^35^5f^fnl I 

.*. AABC = ADEF. 

1. fajtC^P^r fifr®PF i [ D. B. 1948 ] 

I 

abcd AC « 

BD 0 C^ 

AOB, AOD, COB >8 
-COD FTflfS farfw I 

OTi 1^«r 

‘CV3r*p9| jpitff I 

mw! *rprr«ftc^ *rw?n:^ to 

,% OA=»OC^If^^ OB«OD. 


>T5rr^ prftfs fap^cw 

[ W. B. S. B. 1952 ] 
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AAOB AAOD-^^rraKsr »prr;r ob 

*r'®Tfsrr5T i r 

A, 3^3fTiT I 

.’. AAOB=aAAOD. 

AAOD ACOD ?r«lT3K5f OA oc-^^ 

^*1? ^f'©T9^fT5r I 

^?TCVRr ^65'$T'€' t 
.*. AAOD=»-ACOD. ^ 

fif^It*! ^1 m, ACOB = AAOB ACOD = ACOB. 

.*. AOB, AOD, COB 'Q COD flTf^ C^3l^5T ^f^Tf^r I 

3. ABCD AC ^n?r X v£l'^f5 I XB XD 

*In|^ BAX, DAX ^f5?f C^?p»f I 

[ : ACfil^ BL 'S DM Sl^? I AABL = ACDM. 

BL = DM, I ] 

4 ABCD trPrfw^t^^nr ad ^ Bc^tf^ts^Mi ^T?r ac^bd 

^4^ o isi^rf*! c^, aob cod 

cw3i^ I 

5. >1.5rt^( C^Jl«poqf^f»f^ v<l^ 

*fTcf «f^lt«l C\ 

^TTOTOi? ^<1^1 I 

6. >i5rr5f \8 tii^ >i5rf^^T5i 

1^r|wf5'8 *tf5fB «tl^f5 

t%i|C«rf^r5^ I 

8. ABC vii’vfS farfw, D « E AB ve Ac-^iiir ^ifjf^ i (2W®f 

W9y AADE«JAABC. • 

9. iTf^fw!iTc*Rr >mmTi mma 

#TW^t>IC^ ^ <7V3|iFWTf^ Wffimw ^C? I - 
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v£i?f| w^tsTO 

-»i>il'«flt»i-^^t?:»R ^c®i, l^ws c^apR ’I'n'it^flc^ cwfc^nr 

3^'tC^ I 

( If a triangle and a parallelogram stand on the same base and 
are between the same parallels, the area of the triangle is half 
that of the parallelogram. ) 

> 

^IWCTJ s 



ABC BCDE BC-tiiir 

?'9tprr^ ED's Bc-vfl^ i 

(2W*i ABC C^31^ BCQE C^*P3i^t®lfl 

I 

«JHt«|S ABC t^ef?r TO1 

^iRT ‘ 26 . -n^sri TO ^i 

f%^ «rrf^t»i ^ ^«fr^c»Rr ^ 

Tpr JIT'S I 

BCDE ’!TSlT^f?C^ ^ ’f*f*rl 

I 252. 
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"Gift's 


’far ff»!Tc^ *rftcfr, abc 

«126 ai?r? BCOE ’Tt«rf^OT Cf35^ « 252 01^ H 

.*. ABC (WllW * BCDE *rWvl%C^ k 




ABC BCDE BC ^f^RJ W'Qt^’rt^T vf|^ 

BC '6 DE-m ^«(T I f 


E A t> 



«2(31T*I ABC 

BCDE c¥sm^^ i 

S BCDE BD ^4 

^ I 

^c?r I 


.’. BCDE ’fT^lt^flC^ ^4 BD ^itSI'Wfil^fBC^ I 

/. BCD f^^:«Rr BCDE C^3RR9I? I 


^trnr, AABC '« A dbc BC-^iRr 

BC, ED-«fi^ i 

/. AABC^ADBC. 


DBC t%t^ = BCDE •, 

.•. ABC f^«r«BCDE \ 

ABC CWP9I BCDE iwa^r^Rr i 


^55^Tf^fnl vil^pfS « UQ^jS ^tTO'^'5; 

if^'Rr^iT^ ^Tfi 5^c»r 
c^FawcsRT «ic4^ f I 

2. »r^ cwi-^^i 5i^i-m, ^isn^?* 

^f^'S JPI'R I 
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C^ C^tR ^’^IS 1^ 

^ >iTqmT»i ^fl?ii ^ ^c»^ 

CR '^TffCR^r ^ic^fj CR ^15 H ^ ’TMvf^cw 

^C<9 4^, ^T^fR’fTRs ^ (Parallelograms. 


A R B 



about the diagonal) 

( Complements ) I 

fkai posD ROQB ^ mfi arop oqc& 

3rriitft*( ’«^w’*(cTOni s 

A. (TOW (Area of a Triangle) • 

ABC i I 

ABC f^CW?r BC AD ' 

I AD, ABC ^55^1 I 

AD NQ BC 

C’R'Cam C’R'3iR*51 = BC X AD. 

«int?r, BC vil?^ «fl^ AD ^55^1- 
ABC i ?< BC X ad. 

/. Aabc-Jxbcx AD. 

.*. &^«r^(TOW-5X^x*WiH 








® (Area of a Quadrilateral) S 


^ ABCD 01^ , 



B 


ABCD AC M 

B >8 D ??tc^ AC 

^«rfare3i be 'Q df i 

.•. AC B 8 D 

^f^rrs^esf BE DF 

<il^, ABCD AA^O+AADC 

= 5x ACXBE + |XACy DF 

=^ac(be+of). 


C^t«l ^<xf?>(tl« Slrt'K?!? »iadl I 


C. ^MwfC*R( C^PaPW (Aiea of a Trapezium) I 

ABCD 'il^fS tff’ff^^tSI, ^ti3 AB I CD STf^^^<lt5lfB< 
c^aw^t 5|!:^ I 

ABCD AC ^«r 

^p<j A ^Q B ^fB 

DC ^^'h’C’T ap 

'8 BR ^fB I 

/. AP, AADC-vSig ^5P®1 
RB, AABC-ai^ ^65^ 1 

AADC=a^XCDXAP AABC=JxABXRB 

. AADC + AABC = ABCD 

= JcDXAP + 5aB/ RB 

«^x apx(cd+ab) 

( •.* AP » ^B - fsi I ) 

• h X »rtin8?it»f X jnrr^t»i '^ii 
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D. (TOiw t 

ABCD ^^>1: ; c^os^ fsf^ ¥f^r® I 
ABCD AC 'Q BD 

I 

^ I 

TO e 

.-. ABCD AABC+AADC 

^ACXBE-f| X ACX DE 

= ^X acx(be + de) 

=a^X ACX ED. 

■•• (:'rai^-4x35p4'^FC^ 

« 

E. s 

TO T?, ABCDE \ I 

AC ^8 AD '-F^ I B 

tZ'^ AC-<il^ BE, D R=g 
,c-^£i? DF E Ri*^^ x^rs 

D-vil? EG 51*? I 

.•.. ABCDE ^?^”AABC + 

AACD+AAED 
= ^AC.BE + .iAC.DF+.^AD.EQ 
«i(AC BE + AC.DF +AD.EQ) 

?2f«rrj^^ <irfpr«r c^^fSc-F Rrfcw ^Rvl 

C’F3if5<f I 

i2f*iT®ffr®*c*FC3i^ c^'iPF^T ^Rtt? f3r^^Rs?r*j 

ftt^K Method of Triangulation ) TO I 


D 




intfJiR— 
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10 

2 ABCD «i|?pf5 >\t5lf«%?P«r O v£l^fsir^| fipSTr*!^^, 

A OB « COD | [C U. 1930] 

I [ C. U. 1912 ] 

5. ^c«fl C^l f^*tl 

^5if^ >1^ c^i c^5i «ti'« ^<1? 

>\m I 

6 O, ABC fWfZ^^ AD ?l<J3It<l I fij^lt«| AOB 

AOC (7*F31Tp5f yi5ft^ I 

7. ABC fai^cef^ AB '6 AC ^^taFC^l D '& E. «2}?lt^ 

AED ABC f^fi:^^ iil«{'-^^<t«;*( I 

^isiTS^Te* I [ C U 1936 1 

9 ABCD AD 'Q BC <ff >iVT^i|f®^ i AB-^^ E 

?5C^ 2t5|fe eDC fiTI^, ADCD Sff^f«r?rTrsi^ I 

*l<l*>pt^ JjsifS! I 

11 c*?N lasc’if^ vi)^^ ^*1*' 

^nfl^ 4 6 c>f f*r «£i^^ 2 4 c>f fs 

Fs?%f5^ C>f31ip9I f^4<i m I 

12 v£iff5 -¥^9 w ^tC»R( 8 CTf^.'6 

c^ In i c^ii^si v 

13 v«)^ STW«fTn;^f >i5msr?rr»f nmn 9 c^it^i 's 30c>if^ 

17 c^ 'e 10 a\.% i i 
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14. 4 fttn v4^f5 C^t*t 60*} 

C^3i^ W ? 

15. C^U 16 c>[.f?[. '6 12 c^i.fji. 

^31?F5I ? 

16. Irrnf^^tcsi^ c^3i^«1 1400 

20 I 3 : 4 ^ 

I 

17. 63 I 

5f«(jf^!^->l^C%^<JS 9 fsiBt^ ^55^1 V 

18. *iti:<^ fBaifBc^ 
ab = bd«das=6 c^.U , 

EF = C2 = 1 C^.fif. 
dg«5'2 cn.% 

(i) ABCD ^S (ii) DFAB ® StfB^ 

[Ifirss 

ABCD C^3i*p5|:=ABD C’^Sj^Sf + BCD C’^3I?|«9I 

=Jxabxqd+4xbdxcz 
=Jx6x5*2 ^^c>i.R+ix6xl'^<C^.R 
»(15’6+3) ^118-6 c^. fsi. I 

DFAB C’fSl^ssABD C^3l<F^ —AFD 

«ix 6X5*2 C>T. R-Jx ADXEF 
= 15*6 ^^(TiR-Jxexl^-sfc^. R 
= (15*6-3) Tl 12 6 5iif c»y.R ] 

19. ^^fB >i3rf^R^5 ifl^fB^ m. ^«riapw «i<l^fB?[ it ^isiT^r 
vil^^ ^5tr«T? 


D 
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25 

^*rj ^£i?r^ *ltr«f csfapR- 

f^Pl^ ^SfT I 

( Equal triangles on the same base and on the same sidf> of it 
are between the same parallels.) 

t 



5fi:5T ABC V8 EBC C’»*ai¥5i1^r*| 

40 BC-i3T ^<1? vfi^t vil^t I 

■2fsrf«i cEi?p^ ^^rrsiTTsi-^’frsiiT ^c^fi i 

S ABC -^t^'-^S BC ^*r^r AR v£l?r^ EBC 

E BC EK ^ ^ I AE 

^ I' 

«W*I S ’t®f=rl C^'^, AABC-ii^ AR AEBC-^D? ^55^ 
ER, ^ ^ f'-f6 

I 

^f5?nr, AR EK uq^t BC-il^ ^ 

I 

i£14i^ ARKE AR EK ’ITl^ 'S 

»isrhsf?rm i ^ >iT3rr«fl'^ i 

.*. AE '« BC I 



vrrf5rf^ 
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^9, ABC 'Q DBC BC-iil^ 

BC *fTr< c^app^i TO? i 

* 

A n 

5ii«a i 

t AD A 'e D 

BC-im ( «IS(^1, 

AP 'Q DR 

^ ^16 ^ I 

«t«It«l : AABC = BC 'S AP ^1 
vil^^ ADBC-BC '6 DR ^tlll I 

.’. AABC=ADBC /. iaCXAP^^BCXDR /. AP-DR. 

AP 'Q DR v£l^t BC-^^ ^,*^1, ) 

^ I .*. AP II DR. 

APRD W0Zm f^«lfl^ V9 AP ^ DR '« 

I APRD in# I .*. AD II PR. 



BC ^ PR I .-. AD II BC. 

9^T'% A ABC '8 ADBC I 


™ c^*wf^f*ig 

'f 5^9|, i*;^^ ^fsRT 

‘ttrsT «lff^t5T ^^^11 I 

^rcif ’!^rf^ abc ^ def bc « 

EF-vfi^i ^»Rr *tic< 

BC '6 EF BF «<t^ ^*Rr I 

’It*!! I 

BMC E N F J y^D A « D 

BF'ifl^ ^WfaFOl AM 'S DN ^ ^ I 
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S AABC -BC, AM = iBC AM 

Adef = ef, on Jef DN. 

.*. BC.AM = EF.DN ( V AABC = ADEF) 

.*. AM=DN('.- BC = EF) 

AMND AM 'Q DN 

^5T3l BF-iil?f I 

/. AMND <i|’P0 I .•• AD 11 MN, BF. 

.’. A ABC e Adef mi it 

«pgrfj!^1'g 2. >RT5I #16 W'Smr^ 

^TCT?r ^bb^FT'S I 

' 10 

1. (Smf*l ABCD BO A C ?tr® I 

2. ^siT^r ^sr v£i# ^<lir ^55^51 

s^ *nr’^ I 

3. ABC a DBC f^W^9 ^'<1^ BC 

nTc< I , BC M AD-c^ I 

4. C^ CTfJT # 

l ^rf^^Tar 'S ^C*r<F I 

ABC I D E ^«tT5?CJl AB '€ 

vc-vil^ 1 DE I 

4r?rT*i #i:5T c^, (i) de ll bc 

ii) DE bc. 

BE 'S CD I m X, BC-^li^ w- 

^ i ex CTT’f I 

(Sfirt^ s (i) CD A^Bc-^m ^f^l, 

ABCD « AACD - J A ABO. ABEC - ABEA » J AABC. 
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abec-acdb Bc-vii?r 

■Ji-^t ’fttf 1 »i>rr^^9T i 

.*. DE i BC. 

(ii) ^fTlir, E >il^^ X, ^9(T3R5f AC ^ BC-^^ ; 

. .*. EX II AB. 

.'. BDEXI .’. DE«BX = ^BC. 

5. c?r c’^T^T TTf^r >i?imT3T 

6. ABC AD >I«(TSfT?r P C^ 5 

C^,%^3 '« PAC C^3fJR I 

7. ABC AB ^«Of^R j AC-^?r PC^ 



C^'R Vil5^rf5 f^; BP-C^ S n% 

^1 arps=ARCp 

csm«l ^ C?, SC II AB. 

[ % PR, abp ^’fzm ^«fj*n 

AAPR *= ABPR. 

.'. ABPR +ARPS“ AAPR +ARCP. 


ABRS = AARC« ABRC. .*. BR H SC AB il SC. ] 


8. ABC AB CT C’Pt^R P fj|?1 BC 'Q 

PQR 5^®! I AC Q 

(:^^f ^C? I '«isit«) ^ C^, AQR PQB I 

['^fip^? AR, BQ, CP -8 CR I 



•.' BC 8 PR 8 

•„ •• BP I! CR, 

AP II CR. 

.-. AAPR«AAPC; ^^T*n 
APQC- AAQR. 

^srnrt^, apqb - apqc -, 

.*. AAQR = APQB 1 

9. 


uRt^ CTf’f cwF»i 




[ D. B. 1934 3 



8d 

26 

^f^c«f?r W=^*l-^*9T3 

( in a right«angled triangle the square on the hypotenuse is 
equal to the sum of the squares on the sides containing the right 
angle.) 



ABC f^W,*AB AC 

^ Bc I 

fiW*! "siRs^^ Bc-^?f ^*nr ^^c^ai, AB-»iif 

S’f^ *5 'Q AC-il^ I 

t f^fl?f5!r AC ACDE AB‘Tf^^ 

ABFQ ^^^31 I ^ 

AC Bc-ifi?r CK ^;*i TlfBn;|»i'e 

CK-*fl^I CKLM W I 
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S BC CK mT\ ^fTCW ; 

BC-vii?r ^*f?r CK-^^ ^■^c^affSj ^i^fR i 

vll^i{, AB-»11? ^*f?r «ffT® ABFQ-vilir ^ 

’f«(in ‘^?r I 81. Ac-^^ ^*nf AcoE-^ii? 

’f'fiTl I 144. CK-v4»?f 

225. 

<2}f^f5c^ «li^^ «ri%C®I ACDE = 144 ^£1=^, ABFG 

- 81 CKLM - 225 I 

225 144 vil^«?+81 I 

CKUM ^?fi:’F3[ = ACDE ^?fc^3l+ABFQ ^“yfc^ai •, 

BC® = AC^ + AB*. 


<2f«lt«t S 


S[C^ ABC vii^^ ^5T?r BAC C^«|fB »|5fC^*l I 

’TC^T ^?r, BCDE, ABHK t£l^^ ACFQ f^qf5 ^i^fTaFC^l 

BC vii«r*s >isic’FT‘i-^*s5rtr ^ ab's ac-^^ ^^?rrc^ i 


<2t^iT*i ^f^r® ^tc^, Bc-^?r ab-va^t 


■^-sfc^ai '6 Ac-'ii^ ■q’fc’faRm 

WST i ^<f«. BC® “ AB® + AC®. 

^if I AE « CH ^^'mA 

BE^?f sTSfmm ^f^?1 AL ^?r ; 

|?1 C^^ ED-C^ L f^^C® ’fC? I 

(2firf«lS ZBAC 'B ^BAK >rflf|® 

KA 'Q 

AC v£lf| I 

^JT^Tf?!, HBA-J^J^C^T*! CBE. 



.’. Z HBA+ Z ABC - Z CBE + Z ABC Z HBC - Z ABE, 
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HBC 'S ABE 

HB = AB, BC = BE Z HBC « Z ABE 5 

.*. AHBCsAABE. 

-iltr^, AHBC '6 ABHK HB-«U? W's'ST?^ 

t^W >f5rr9^5T'^’f®i hb, Kc-^?r '®r^f^ i 

.*. AHBC, ABHK ^■sfc'*FC3S^T I 

A ABE '« "SltTO^lS BL BE-vi|?l 

vi)?p^ »RmT5r-\’f»i BE, AL-^ii^r ^*(1 i 

.*. AABE-'STT^^C^ BL-vfl?r I 
.*. ABHK ^■^t’^ = '5[n^i7«F3l BL. 

BF 'S AD <2f3rr«l ^1 

ACFQ a» CL. 

.*. '«lT^'$r>f35 pL+^srt^r^l CL-ABHK ^“sfr^lS + ACFQ•, 

f^'5 BL+ CL=BCDE I 

.\ BCDE ^’fc^ai = ABHK ?T‘s1Z’^lI+ACFQ 
BC® = AB® + AC®. 

s nRs^ ( Pithaeoras ) 

2fTlt5?^rsi i— 

2(^it«i nT«iii I 

'»Plf^WtSS ABC fas^c^r /-BAc am, 

BC-iil?r (i) AB* - AC2 = 8M2 - CM® ; 

(ii) AB^=BM.BC} (iii) AC®=CM.BC; (iv) AM®«>BM.MC 



27 
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CTfST "Sift's ^W( 

s(f^^ ^ c-fc^t^ c^T«rfB m 

I 

(If a triangle is such that the square on a side is equal to the 
sum of the squares on the other two sides^ then the angle 
:ontained by these two sides is a right angle. ) 

t 



^C«T ABC ^^1^ IWfW f^fB 1^*1^ 

I •^'Q ^5, BC-»il^ ^^CWfB AB ^8 AC 

rr^cw ^♦nr >i^l^ t 

AB '8 AC-ig^ cTT^ffB i 
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BAG c^«rf5 i m m 90". 
AB's ^c-^^ c^T*if 5 I 


«mt*i % 


w:^ ABC I 

A D 

B 


AC «lt%^ AB 

'6 AC 


fipit'i zabc 

w’^tm »i 5 rfsf I 


'e^^n l BC ’^Ts?^ 


'EF v£ 1^ EF E AB-vil<l 3t^lT«> 

hr^jf^PlS ED 91^ I DF I 


«tHt«l: DEF vfi^fB df i 

.*. DF 2 = EF 2 + ED 2 

f^, ED«AB, / ED2 = AB® 

W EF-BC, .*. EF2 = BC2 

*. EF^ + ED® =BC2 fAB'-^ 

f^, ED^ + EF^-DF? AB2 + BC2 = AC‘-^ 

.*. DF®—AC‘^. .*. DF=AC. 


ABC 'S DEF AB » DE, BC « EF <il^^ AC = DE j 

.*. AABC = ADEF .-. ^ABC-= ZDEF^vil^F >|?lC^r«l I 


12 

1. XY2 ZX-USl^l 8 ZY-'il? 

Rn?fh 5 6 i£i^ TH? 10 I 

fai^fg ^£1^^ cff^tT's a ZX2Y I 

2 f^K 5 i 5 ic^% 'sif^^ vs cwvs^n 

I ^?Tc^nr br^j ^ : 

(a) 53 v« 28 (b) 65 vs 16 ! 



«rrrf^ 93 

3. CTO ^ <8 tesi 9’6 C^. f«f. 9 

:^. f^.; ^TO w ? 

4. 20fH sTf^ srrftnnr ^ct «iiTx 

2 lt^ < 2 }T^rC^ ^VfW^ 12 ^ 1 ^ 55 ^ ^ vl 

5. lOi Wnr fN TO’ftW ^ ^5t%1 TT'S^JT^ ^'STSt’f 

nT‘rc«r"f 2 | ?r^ ^f^[ i ^ to ^55 TOf 5 

»tf^f|9I ? 

6 . c=ft^w»rf»tcii n^-cTOcTO ^*3jTO ‘5 TO* fl^f 1 

^1 ’ficTO’p ^ %i 2 frp 

^31 I WC3T^ ■»ril^^ TO V 

7 . 8f ^ (Sttft^-TOs 8 

:^tc5?1 f|3[ I 2 f^lif sf-mttirl fto fsTn^ff 

Tf^’I ? 

8 . 40 'S 83 f^t?r ^V5 ^C«fT 30 

9. CTO '«r^'^C3i? f^*i 1 

10. ABC CTO fH O BC, CA vil^^ AB-m 

ox, OY ySi^^ OZ TO TO I fimr*! TO, AZ’^ + BX^ + CY^ 

==AY2+BZ® + CX2. 

11. fsi^^r TO<^ 5 '©«!, TO ^ 

® ^l^ir 4 'QC®t?r 1 

[ D. B. 1930 ] 

12. f^tCTO cm TO'4 ^n?r 3 18*1 

^^C«PCTO 4 I [ c. U. 1933 ] 

13. f^fk ^<c«fC3(?[ ^^c?r?r c^n^psrf^Pf^ 

TO I 

14. AB(J B WTO PQ ^^RCTO AB 'Q BC-(?f 

^«(taFC^ P 'S Q I AQ N9 CP TOT*! 

AC® + pd*=sCP®+ AQ®, [ W. B. S. B. 1954 (Compart.) ] 
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O XY II AB 


15. ABCD ^t?'®C*C3I?l C^f«t?F O 

’ifl'® ^9f I fi(3lT*l 0A® + 0C2 •= OB* + OD®. 

[ C. U, 1921} W. B. S. B. 1954 ] 

XY ^D-C^ X Vil^^ BC-C^ Y 

c^jf I 

ABYX DCYX f 

OA® + OC® •= AX® + OX* + OY®, 

+ CY® ^ 

*= BY® + OY® + OX® + DX® 

-=OB® + OD®. 



16. ABC A BC ^<1? AD I 

AD® ssBD.DC OT*! ABC ‘il^fB ^Pf«f I 

* [ W. B. S. B. 1956 ] 

ABC AD, BC-ii|^ I 

/. ABD W^T% AB®«BD® 

-I-ad® ACD ac® = 

CD® + AD®. 

.'. ab® + ac®-=bd® + cd®+2ad® 
= BD® + CD® + 2bD.CD ( V AD®>=BD.DC) 

= BD + CD)® «BC®. 

A ABC «ii^f8 5T5n:‘f rl z a \ 



s 

cwm f^s(f5 ’ilTf?i a, b ^ c 

’flT^sn 25 vii^^ ^ir, C^3r«i'9r= Js{7^a)(s - b)(s^ 

^•sf i£l^^ I 

ABC f^8f BC, CA '« AB 

a, b^ c 1 
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X E a-K 


«inr« a bc-^^i ae h 

vi|^^ BE=X CE ■» (a - x) I A 

AEB 

, AB®-BE® + AE® ; 

.'. C® = fc®+«® i fe2*C®-X® -(i) 

^m?[, AEC ^5R:^t% AC® = AE® + CE® } 

.’. l>® =*/i*+(a-;ic)® }'si’jff***•••(ii) 

(i) 'S (ii) c® - ;c* = 6® - (a - x)^ j 

.*. 2a;>:«=a®—fe®+c® j x—- —^-'^--•••(iii) 


(i) /tg = c® - ;c® = c® -1— 


_4a*c®-(a2-6® + c®)® 

4^2 ^ 


_|(a+c)®-—fc®H6®-(a-c)®} 

4a2 

s + + b-c){b+ c-a){c+a-h) 

4a® 

^ 45(5-aK.-6)(.-c ) (., 

.% /i *“_^X^ ~ -TJl) 
a 

AABC-J BC.AE=i a./» - Vs(s-^a)(s-b){s-c) ^-sf ^£1^^ I 


1 . <£|^f 5 i£| 5 l 5 ( ^ 

AP® «2PB® I 
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AB B BD ^ A 

^^#91 ZBAC C^«l ^ ^ TO AC '6 BD C 

ySi^ AC-aj?rc 

f^r$ ^BAC-i<J^ 

Z; AGP 'BRR m I TO AB 
'« CP P 

I AB M, AP 'Q PB 

«tlft«l5 ZPBC*90‘v£l^^ ZBPC= ZPAC+ZPCA = ^ CAP. 

.-. Z BPC » 2 X 224 ° “ 45“ Z BCP - 90“ - 45“- 45“. 

.•. PB •= BC. 

P8C PC®*PB'‘* + BC?=2Pb2 ; 

AP = PC (V ZPAC=Z=»CA); AP^ = PC? 

/. AP2=J»C®-2PB = . 

2. v£i?|jf5 f2(f?l f^«i, . 

'TO I 

g OA OB 'TO I C^T'^TI ^f5 

»fTO br^Tf¥^^ oc, OD 

^fihrt ST'S I CD m I 

.*. CD’' = OC* + OD®-=a® + a® 
^ ?.n^ \ 

'5I<K, CD®*f^l I 

^srrTO, OA OE-co 

SI'S I DE ^ I 

.*. DE?«OE® + OD® “2a*+a® ^ 3a® ; 

DE® ^^fcTORT I 

^ oc«OD-bfc^'fl^ 

'sr^ CD®«0C® + 0D®-1+1=«2 ; CO-'/£ 

DE®«OD® +OE*« 1+2-3 i DE-/3^'®Jt1^ I 

i/2, -/S, ^5 ^^5Tt% TO ^ TO 





( Problems on Areas ) 

- # 

15^ c^*(?r 5Ptm cvri-Wi^ 

dq^fS 'TO ^ 

( To construct a parallelogram equal to a given triangle and 
having one of its angles to a given angle.) 



'*1^ ABC Z p I 

<£m*\ r$ ^ 

J=Rt^ C^3PP^ AABC-ifl^ I 

• BC D ^ /. P"4^ 

ZCOK ^ I 

A f^?rl BC-*il? AL C^^'1 ^ I ^ 

DK-C^ E f^'^T® C’^'f I E*- CD-vilf EF 

^FtfSlH ®f'8 F CFM GKffB ^ I CDEF 

1 

(2tirt*l s CDEF CD 'S EF f^nft'S TOlsl»ltC^ 

'Q } ^^t^^def ’1'Wafl^ i 

/AD ^ 'I 
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AABD >8 AADC ^ BD va DC-^il^r 

^1 ’PTmTST-^^r^I BC 'Q AL-^^ I 

/. AABD = AADC i AADC»i A ABC. 

^W^mpitC^r AADC <8 CDEF co-^m 

WtWR i£l^ >'»rf^t5T-5|.‘»tBT BC '8 AL-^£1^ W I 

.*. AADC*^ CDEF i .*. CDEF - AABC. 

'Bi^TO’rrc^r, .•, cdef 5Tt^%^ ZCDE«f^fw^ Zp. 

/. CDEF I 

1. ^£i^fg ^ f 

^f5!|lt«2. cw\^ vii?pf& >i^?sif^ 

ABCD *il^f5 >ltSfT^f?[^ im^ a >f?f5[r<^ I 

Tf^l ABCD-.il^ 
a-v£i?r I 
AB-c^ p 

^1 a-^ ^-5^ ?Ff^1 ae 

W ^t18^1 m I AEFD 3TW^fl^ 

I Sfpl DF 'S BC 

c f^r® c^w I AF m I af, bc-c^ o 

I O 1^=5^HQ II AE I -nm HQ, AD-C^ H 

EF-(?f Q m I AEQH 5^ I 

«W«I ! AF, AEFD ’tw^m ^^15 ; /. AAEF » AADF. 

^si5J^*r5tn, AABO = AAHO AOQF-= AOCF. 

/. AAEF-AABO-AOQF- AADF-AAHO —AOCF. 

/. BEQO ^rmt^f^^^CDHO I 

/. AEQH « ABCD 

( ^ ’fC^ ABOH ) I 

AEQH AE ^t?»a ( ^^TS;>!fC^ ) I 

,*. AEQH I 


a 
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28 

li)^ far§W ^8WR ^ f? g ^ I 

(To construct a triangle equal m area to a given quadrilateral.) 

D 


% 

l3i^ I 

Vngif Z ABCD P^C€K BD ^ I C f^?l1 BD-^^ 

^^11 CE I AB-(?F 

CE C^ E I DE I AADE ^5^1 

ABDE ABDC v£l^ 'fR BD-viRI »r'St^^T*T 

BD '6 CE-^ I 

/. ABDE = ABDC ^£^^^ AABD+ABDE = AABD+ ABDC. 

.*. AADE = ABCD I 

^?r, ABCDE i C^31^- 

l^fnl »ii^ i 

s AD 'B BD ^ I C 
f^1 CF II BD *£1^^ E 1^*? 

EQ 11 AD I ab-c^ 

^ i ^=1 AB 

C^5f CF-C^ F EQ-C^ Q f^*9P5 CfW 

I DF >6 DQ »I^f5' ^ I ADFQ » 




F 
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s adbf ADBc DB-v£i^ ir^'nisrR 

DB 'Q CF-v£ 1^ I .*. ADBF = ADBa 

'5i?p5’r5Tr^, aadg 's aade AD-if|5f Sn?r 

>nrt^m-|59l AD 'S EQ-iil^ ^IC^fT I 

•■• Aadq«aade. 

ADBF + AADB+ aadg = ADBC+ AADB+ AADE. 

.*. adgf=abcde I 
UTO 1* abode BCDQ 

DGF ^cw wi I 

«nR ^ *ltr?r i 

ifTOZ. c^T=( >i'rsrmf^^ w 

«|3fw; ^srm ^£i<pfB f^«pi 

fkfktr W9^ 

1. CTO fai^^ C^ CTO TT^ %| 

[ W. B. S. B. 1955 ] 

^l^ ABC ^^IB Bc e 

f^\ E Rt. 

^fl?(1 AABC-C^ 

^Rc® I 

®n^WS BC-C^ D 5fi(- 

%R5® AE « AD I 

AE-tiif >i?rf®TO 
DF ^ ^*1 TO 

DF 'B AB nWTO F C^f 

TO I EF I EF, AABC-<^ I 



I 

I 

9c 





10 ] 


«SW*I S AAFD 'Q AEFO if'®t?RT3T 

»£1^ FD '6 AE-vii^l | /. AAFD = AEFD. 

ABFD CTt’f Aabd - Aefb. 

AD, ABC ) ; 

.*. AABD = J a ABC. /. AEFB=.^ a ABC. 

.*. BC ’If^ E f??[1 Ep AABC-C^ 

2. (^ CT-cTO % 

^ I [ c. u. 1943; 

’ICST ABC vfl^fS 1^Pf«F BC ^Tf?r D f^l 

«r(pii 2 Bc-c*? E's F f^r® ^ i ad 5\^:f<gi 

^1 E 'S F AD-«il^ EH FK TOW 

^15 I EH, 

AB-C^P H FK, AC-(7PK- 

c^lf I HD vg kD 
^ I 

HD ^ KD, AABC'C^ 

I 

y 

(2|5lt«l % AE 'S AF 
^ I 

Ahed*= Aahe 
( V «£l?P^ ^T^ HE-»i|?r 

TORt’l-^’fSf HE « AD-<f|'< irc<(T I ) 

.*. 4HBD = A ABE ( AHBE ) I 

^mi^, akfd-aakf ( V ^ 

31«rNRt«T-|^’f’! KF 'S AD-»ilf W I ) 

••. AKCD - AACF ( ^ AKCF CfN ^%l ) I 
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'4iH Aabe = aaef»Aacf (v ^^?ri 


.*. AABE«AAEF«AACF*J a ABC. 

/. Ahbd=«Akcd=JAabc. 

/. AHDK ^>«JAABC. 

/. BC ^rm D f^Tl DH DK AABC-Cf 

3. ^"cwi Refill ^ 

#T1 I [ W. B. S. B. 1954 ] 

SfC^I ABCD A C^fw f^l A 


• AC >8 BD I BD-C^ E ^ 

^ EF II AC ^ I ^ C^ BC-C^ 

F C^^f TO I AF m \ 

AF, ABCD TJffZm I 

«|irf«| s AE '8 CE ^ I 

AACF = AACE ( V vil^ 

AC ^ EF-dq?r 

I ) 

AABF«ABCE c^3i ( AABC AACF « AACE f^ilTrir 

^%l I ) 



/. ABCE C’FI - A ABE + ACBE 

-iAABD+lACBD=iABCD I 
.% AABF«4aBCD 5^%} AF, ABCD5^TO>R%f^ 

VS\ • 
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13 

1. ’T>it^T v£i^f5 30“ c’Ff®iRt5^ >’T*rn?fw 

i • 

2. vD^pfg ^ y\^u 's 

m«t?r c^T«tRfM^ ^ i [ C. U. 1944 ] 

3. 6 c*!. f^. 

5 c^. R. TTSiffiil ^ir®r>?35 ^ I 

4. i4'^c«r’5 v£i^ ’®Pf5i 

m, ?fT^ dl^pfg Tr?f «X|?pf5 f^iffl I [ C. U. 1946 3 

5. ABCD ^"cw?! Tim P, DC 

c?r«nii <rf^w ^ ab c^m i , 

6. C^ ’I^fT^I 

*£i^^ ^ ?B? I 

7. *£|5pfB f^fwl ^^c’sfcsj^ ’TTjiT^I^^ 

8. c^FK >it^iT^flm’Rfii c'*f31’|'3iRRI ^ii^fB 5^^3[ ^ ?fr^?r 

<fl^fB TO? bf^T 'SITC^ I 

9. CTO ^S1T51 ^65^fRfnB 'il^fB fll^ 

^ I 

10. ^ fsff?t fSTfC®??! mp{ 

I 

11. -il^fB ^ WfC^ ’ITO TO5C^3[ TO ^ I 

12. CTO TOswi 

TO^ I • 

13. ^IB ^TO 

1ap^ TO^ I 
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14. CWt^ cm 

^ ^ I [ C. U. 1949 ] 

S ABCD AAED 

TO m, p, DC fH I PA 

?P? I DE-^H? M ftnl PA-v£Rr »lTO^ MN ^ I ^ C^ 



I 


I 

I 

X 

AB-C^ N Cf*r TO I PN ^^Tl PN TO1 ABCD^ ^"W 

(JW«|S Aanp = Aamp. 

.*.. AADM = DPNA «f { ^ ^ AADP C^’f ) I 
V DM-MEj A AADM=iAADE-iABCDF3^% I 
.*. DPNA « JaBCD ¥0'^ I 

15. C^-CTO ft’Rl TOC?<I »rWvftTO 

^ 1^ ^ I 

16. CTO ftil 

^ilTOfi^lDc^ ^ I 




A. 

(Locus) 


(Locus) ^ I 

(i) (?m fH ^ 5rl ■'«pf^^i1 fi^ 5%^ 

««rfc^, 5T^Pt?Tn<4 i 

(ii) C^ <i|^fB 

^1 ^C»f 
»5^f6 ^ #?T I ^ pm 
o ^[C^ ^=^T<f o 

p-^5 ^ I 

(iii) ^ CD >r?f51C?^ ^'fl 1 

^^l«'. ^ITI ^^C«T CD >t?r5ir^^T^ 'il^ ^1 *TTC’^ 1 P. f^. CD' 
»r59i:?r^ ^3it^?iT«T AB's EF ^^9rc?r^1 



^f5 ^ I 

vii^fB c^ f^*55 

«}^t»t cjf^rr^r® 

(1) *fr«i^ <2ra^ 

ysp^ fsnim ; 



(2) c^5i c^T5t 1^5C5!^ ^111 


0 

^ C^«t^ ^1 ’Rt^r ^ 'SRt^ P 

(7Ff3i 1^ I 


«TOr*f ^TMil: 

(a) ^ ^ ^ ^ ^ 

1^% ^<l»t?rn«*f »i^c^Tw^ I 
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(&) f^?r ?i, 

f r3^ *rf^ i 

(c) c^fT^ 5»Rt=r >nT9ic?r^ 's w?r«ri, finrr?rt 

I 


^*1®*ft^ 28 

( The locus of points which are equidistant from two fixed 
points is the perpendicular bisector of the straight line joining the 
two fixed points.) 


P 



TO A B f^l fiW*! B 

ab a^m ir^ j 

(i) A B CTO ’w- 

%©m ’Ffro; 

(ii) CTO f^AB C?rTO »W-%©C^ ^n?f tffTO, A 

e I 

(i) TO C^-CTO fH P| A © B *, 

-ai[Wf^AP»BP. • 

4firf«l p fH» c^TO >ni%©c^?r ^*17 i 

«ifii: TO^, 0 ABciro wlH* op»[^^^i 



wrrf5if% 107 

APO BPO 

AP*»BP, OA=*OB 01^^ PO .*. AAPOsABPO. 

z'AOP-ZBOPI .*. OP, ABa^ 

31^ i. p f^, AB c?r^rt?F i 

(ii) AB C^T'^nif OP-i£l^ p Cf-<TO 

«f5rfe| P A '6 B I 

I APO BPO AO*BO, OP ?TTf 

I ^ POB - 90® i .*. AAPO s Abpo. 

AP*BP ; ^‘CT'V P f^=lf5, A vs B I 

.*. (i) ^ (li) i^us afsrrR^ ab a^r'nr p 

I 


29 * 

m ^f5?r ^ »nprnr<i i 

( The locus of points which are equidistant from two intersec¬ 
ting straight lines consists of the pair of straight lines which 
ihisect the two angles between two given lines.) 



AB 'Q CD o cp ^ i 

4i^t*l ^f%C® AB 'S CD 

AB 'Q cD-ilf ^(5? ^ 

(i) f^AB '6 CD C?r«ft^?f ^V9 AB 'S CD-«iI9 

c^«i CT-cTf=il8ir ^*nr *, 
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(ii) 'e CD ««I1TO C^l*! 

»£.^fB^ ^*1^ AB *6 CD C?I«I1^ I 

(i) P f^fs C^-^ AB '6 CD 

P ^US AB a^ PM CD PN 

I 

«W«! 3^^, ZPOM-ZPON. 

POM PON 3T3r:^1% 

PM = PN vii^^ PO >lT<fr^«l TT^, # 

/. APOMsAPON. /. ZP0M=*ZP0N. 

(ii) p f^^fB AB ^8 CD Ui^f5 (?(U*'x 

c^F'm fH* 

(SW*! P f^, AB 'Q CD (Sf^tM I 

S P AB-^ii? PM CD-iii^ PN fl 

«|arf«l S POM 01^^ PON ZPOM-ZPON, ZPMO = 

Z PNO-PO" OP >!t*ffll*| 5 .*. APOMSAPON. 

PM *PN, P AB 'S CD 1 

.*. (i) ^ (ii) <2t^Tf^^ AB >8 CD 

AB ^ CD 3i5lfW^' 

fij^ll*! 5FiI1 ?lt?, GH AB '6 CD 

s >prf^w ^uf\^ I 

[ C. U. 1913 ] 

c^ wrfsj ^VM 

^imi[»itw %fB^ c^ 



WJTfsif^ 
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1- m f^srtS f5(f?l % 

*i3(^?prS ^ I 

A, B ^8 c f^ffg f^^i 
A >8 B ^CS f^f5 AB C^T^^T 

PM I 

B N8 C f^fS BC 

QN mH wr^ 

I ^ 

.'. A, B V8 C itz^ f¥^f5 PM '8 QN mr^ C^tff^ 

f?C^ ; ^<'r^, 0 f^=5^A, B ^8 C >1^^'!^ I 



2. AXYz-vii^ >(i:«fi vii?|if5 m, ^ UiffS 

^^5? XYZ 1£|^ I 
XY 'S YZ i^Z^ 

' XYZ-v£|^ YO C?r^ v£l?f^ YZ « 2X 

itc'® RtF ^ xzY-^?r ’!5rR<r«^ 

zo I 

.*. YO zo-^K R'lc^ o, 

rl5®t ^R^^ -, O R^f5, XY, YZ ^8 zx I 


X 



14 

1. c^ ^ifsimnr ^R:^ c^Tsf R=^ ^us 

-^?i?ic?r<rnr ^f«fTR^?f Rr<? ^ i [ c. u. 1938 3 

2 . c^H Rffi ^R?r ^*nr %^Rs 5 ? 

Rf?f ^ [ W. B. S. B. 1952 J 

3. RRi ^R?|wRRi w«PT% fiTfc®?! TO’^‘i-’i^»i?r'^R^»ift^- 
■^'*1 R<f ^ I 
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4. ^51^^ c^ f^*55 
I 

5. fai^^ f^sifB 

f^*[ ^ I 

6. ^ir, ^t^t 

I ^1 m\ ^^'r?- 

? 

7. »ii^iB p TO ^^fB 1i|fi^ ^tTO 

c^cwf^^'iPftB '®r5^*T "^liii!;^ i 

8. c^5T ^jT^’KT 's ^IfB «ffrf; pfB 

^ m I 

• 10. \tz^ 'il^fB ^^^^ >lf»!C^«l1 

TO^ ^^"5 ^11 vfi^s- 

f^*rh8^l Tf^c^ 5ii ? 


B. cs^ a ^^■9tv 1^ 

(Concurrent lines and Collinear points) 

Tl ^ c^? ^c»i 'TOfR’tc^ 

( Concurrent lines ) ^JHT »l»^ R»^( Point 

of concurrence ) ^ I • 

*^1 «wTr^ ^fm ^x^‘f\z-^ 

fi(if (Collinear points) TO 1 
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“^*1*11^ 30 

faPsc«l? ^ wft I 

( The perpendiculars drawn to the sides of a triangle from 
their middle points are concurrent. ) 



ABC 4^15 D, E 'B F BC, CA ^8 Att 

I E 'S F ^<«!t3FC3I AC VS AB OE «i»^^ OP ^ 

I cf[^ o to i od ^^^9= i 

OD, BC I 

% OA, AB i£15T^ OC ^ I 

«|irf«l 2 o AC ^*f?r .*. . oa»oc^ 

.*. OA*OB. .*. OB = OC. 

.*. o BC 51^-%'QC^ ^*nre I 

/. OD, BC m \ 

2 0-C^ OA ^rf»lT< fS 

f^fB ^ ^fro I ( Circumscrib-; 

ed circle or Circum-circle ) 0 

( Circum-centre ) TOf I 



112 


31 


l3j^ f^fi ’PrfHl 

(The bisectcxTs of the angles of a triangle are concurrent.) 



. ABC vil^ ZABC'S 

BO mK CO o i ao m i 

AO /^B^c I 

« 0 BC, CA 'Q AB OD, 

« 

*OE '« of »(^ I 

(J|S[t*|: .•. BO, ZABC-^il /. BO C?f^ 

f^^BC '8 AB I ‘ .*. OD - OF. 

CO, ZBCA-^»prf%«(«^-, 

.•• CO (3f^ C^-C^ fi^BC ^ AC I 

.’. OD-OE /. OE-=OF. 

.-. 0 f^, AB >8 AC 

I AO, ZBAC-4lir I 

AABC-<i|? 

: 0-C^ cm OD fS 

I v£it fl5C^ mfis (Inscribed circle 
4>r In-circlc) TO 0 (In-centre ) TO 1 
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I 

{ The medians of a triangle are concurrent.) 


A 



K 


■siCSf ABC WSfl be ^ CF O 

trfc*® cf«f ^?r I AO bc-^^ d 

I 

«i5rr*i ad c?r«-fl abc • 

% c be (3r^T?r =i[5rr^?rr«T c*c m 

AD-C^ CK C?r^ K ^ I BK 51<!^ ^ I 

(g|S(t*f J ACK E, AC CK II EO. 

/. O, AK I 

ABK f3[^^ O F AK 'Q AB Wf^*, 

.*. OF U BK, '®1<^T«» OC II BK. .*. BKCO 

OK ^ BC *r!r"^C^ D I 

.*. D, BC AD, ABC f31^wfi>^ ^*17*11 I 

ai^^JS c^ 

( Centroid ) ^ I o I 

s fanc^ 5i*iprt3i^ *^ 1 ^ ’rsi^'«l'8^ RhjC'* 

I 

(2t^«l’^Rr® A0=20Di B0=20E'a^^ C0-20F. 

‘.* AOs=OKOD^DK } .*• A0“0K“20D. 

•V >^0 + 0D-20D + 0D. .'. AD-30D. 

.*. OD«=iAD. 

'^SJ5i*r«tC^, OE-1 BE vim OF-i CF. 
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15 


1. fsi^fwr c^ c?r^'®^ *!^fH ? 

2. f^^?r ^ c^«tf c^*{fB^ 

’Rf^l 

[^Srss ABC f^C«Rr BC, CA AB ^*«tTa?CT AD, BE '6 

CF I film*! =»flc'5 cf, 

A, B '6 C BC, CA '€ 

AB-vH^ HAG, HBK 

QCK I ^TC*f? 

AGHK ^'^na I ^iimr, 

K - 

mi's a AD, BE ^ CF C?rm 
QHK ^I^«nr HG, HK KG I 

I vilt (Ortho-centre) <C9T I ] 

• 4. ABCD AB ^8 CD 5|Sfjf^^^^«(T5FCSf M VQ N i 

«J^T*I DM 'Q BN, AC I 

^ fifc^c?p?i film*! ^?r, 

>f3lT5f I 



I . [ B, C. S. 1946 ] 

7. f3i^?f ^ji> ^K^^ ?j^C5f, ^wl5 I 

[ W. B. S. B. 1954 ] 

8. h^uB(^ ^msmmr i 

9. O, ABC ^^91, fiPTT*! C^, 

AOBC= AOCA - AOAB - ^ AABC. ^ 

10. ABC tai^ClBI BE '6 CF ^|f5 Wm viim o W^35 •». 
film*! (?[, ABOC-^1? AEOF. 


^€ivni 

^3 

( Circle ) 

^ s c^'M c’fcsnr 

^?I1 ^'5>nw c^a:c^ Circle.) | 

^zm c^m (Centre) «tflrfiri 

( Circumference ) I ' 

^ c^ c^mi'^ m ^^^1 ’it^f^r 

*fw ( D'ame ter ) ^C»f I ^rm 

I 

>ll|91C?i^'ti:^ 55Jt»lt«l^ (Radius) 

^C9[ I ^zm 

^K ^rrc^^ ^zf(^ i 

f^cai, ABP c’^paifB p, o c^a, 

ABP ^T?r AOB OP 

’^rrm^f i 

^((^ • ( Semi¬ 
circle ) I to APB C^3lfB I 

W 'S s ?c^?r *ffTf^?f c^-c^u 

%V^ ^ (Arc) ^ CTOs 

’T^cTtef^ fC^ ^n 

(Chord )^C9r I 

• _ 

tol, BKC -|C^ BC 

s 1 





11€ 




N8 t fc^?r wn ^Tr?r ^fu 

’«l^cn f ( Major arc ) 

5t*rf5:^ ( Minor arc ) I ^ 5T*r 



( Conjugate ) I 

f^C3f, XBY PT’ff^ XAY Fin 

f c^ ^nFtn I 

^^\»f 2 'Sf^^Tn wji cnc3i 

■fC?! i ^c^j^f5c^ ff t<»f ( Segment of a 

circle ) I ^ 


^ni:?F fk<5, XAY XBY c^m^m fsnn i 



cTfJi sit® Ftcnn 

(?i-c«pt5? c^ ^ c=*F]M ^ni 

'-nt?!, C^*l (Angle in a segment) 

’^sil ^ I 

fFCll, Z ACB, ACB i£»nf5 (7Ft«| I 


.0? c^ c’fr®! n^f ^ff^n fgt<«l (SimUar 



segments ) I 

fS^Fii s ^?r ^?rfCTn 

Ftn ^rsil cn'SfC’? ^?Pirl c Sector 

of a circle ) I 

fFCiH, OPR 'i)^N OPSR pwl I 


F 



( Concentric circle ) I 

fkli ABC 'S DEF ^ f9 I ®^TCWF 

igir^c^^ cn!g O. 

'3 Wfs w niwnc'TOw 

ent^ nt%% 'nnf^vs 

C^ c^nfScn (Wi ( Cyclic figure) 


fsfiJen ♦ifilftPrs ^ (Circumscribed circle) ^ 5? I 
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(1) f^, ABODE (Cyclic pentagon) 

^911 i 



c^Ts? c’fcar^ f^ss^ >i<?5*i "^4 f<i ^ 

2^C5J ^15:^ ( In-circIe ) ^^11 Vi I 

(2) f^:3I, ABODE C'*P3ifB?[ W<?^ I 


S (Slfe^ItsiT » 


(i) ^3IT5?^ C^H; ^ CTR ^^5TC?l«n *fflf^fC^ 

'iwfS c^»f ^c«i pic^ 

f^c'® cgff I 
ta XK »i?i9ic^«n fSz^ 

A c^jf I XK-(?f 

5^15^ Ci»tl m XKY (3[tl 

1^? Cltf 

^ I 



2. >R-R fe'^f^ i ^n% 

c^m ^*nr *ff^f*f'8 

I . 

3. cm 1^ c^ ^ ^3 3Tr»rft^ ^ijtr, w^ivt 

^I’Rl ?fe5i ^ fHfi* Tl 

I 

f^*tfh5aFar, c^Rr fH*rf^» ^1 ^ 

^ ^ ^TTfTOI^ ’WR, Tl I 
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4. ^jT^it^T o^ 

*rfc7 ^ri; fN ^sf *r^r**m 

I 

«rfe^t«ijs 

3srf^ tfi^ffB (?>F3ic^ c^t^i c?r^rf5^ ^ 

w *r?r*^? f^%fi Tt?, (?*p3if5?:« v^ 

(Symmetrical) cg^rrfSC’F cfiff^lft^lT ( Axis of 

symmetry) ^1®! | 

c^iif5c?F ^rw ^Rc9i a c^ ^t?, 

Correspondine points) Tf<? C’FllC^ 

•Tff^ C^ai? (Jjf^f^ (Image ) I 

^f5 ajf%>rsf c’Fcai^ x 'Q y xy c?rtt 

^ ’mc^FTC*! X ^ y 

Symmetrically opposite ) I '2ff%>lT5l7 

mTfJi X 'Q "sriF^lin y I 

1. fn^sc^Tc*tir *mf 

«(fw I «(f«>rrsrj i 

^jft^*|2. ^s^intrsTfitf^^f^fi. 


fm aife^ f 

(1) ^ ^jtr>if ntcf I 



ALBM AB CT-C^T^r ^ 

o ^(B?r c^3{ I 

m\^ ALBM p AB ’^jtr»nr 

*rtr< «ft^ I ,, 

«|irr«l: ab-^? ^ 


ZBOL« ZBOM ?1| I 



WTTt^ 


m 

OL-OM, L '6 M f^f»nrl 

BLA Ffc*f? tH BMA PTc^HT f¥f?f»rf%^ 

^rfe?r I ALBM ab *ffrf i 

«r5^J % fK3l AB L 'Q M I 

C^Ft^ ^ C^T^ f^f^^Tl Tf^, ^?1 a-c^iPTi? TTT^ af%^^pniic^ 
f^R^T'S I 

(2) ^95|C=3^t ^^Tfjf’fC^ 

c '8 c' c^ i cc' >fq^ m \ ^ic^f cc'-c^ *rn?f 

^%9f ^ pc^ A ^8 B C'-C^^^ pc‘^ A' 'f5 b' 



I AB A'B' ^W^?r ^Tn I ^Jt’f 'SI'V I 

AB ^cis^i ^ v£|jj^ a'b' f^?i ^rs^i af^»iT*ij i 

cc' 'm I 

(3) p ^^1, c?Fai- 

m\ 9i’sf'®tn >i5il^^fs^ I 

O o' 01^ f^’S A ^9 B Cflf I 

00' AB ^ I 

00', AB af^^lT^lT I A 

t^, 0-(?F^? 
at^stp ^it!^ I A 

«ff%f^ B f^s^l 

.*. 00', AB ^♦nr >i3rf^^'8^ 
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16 

1. «(t^sr I 

2. »[?TO f3r?«f ^t?r i 

(a) OH MAN, THOU ART HE / 

(b) VIVEKANANDA. 

(c) ABHEDANANDA. 


33 

iic?, vn^n f^s{f5 f^l 

c^^rfiK *fTr?r i 

( There is one circle, and only one, which parses through 
three given points not in a straight line.) 



A, B 'SC 

^11^ I 

OT*! A, B >8 C »£|^^ C^srni 

^ ^1 TOT I 

«(fi( t AB 'S BC ^ I 

AB >6 BC ^‘ilTaFR D 'S F DE 

« FQ ^1 ^ I AB's BC 

3IC^, DE ^ FQ 'SRSt C^T^r 0-C^ I OA, OB 'Q OC 

I 



12^ 


«FlTl^ 

<2f*lt«l S 0 I OA » 08. 

0 1^=5^, OB = 00. 

, .*. 0A>=0B = 0C 

0-C^ ^ '®t?1’ 

A, B 'Cs C % fp1 ^f^spsi I 

DE FQ 

nTc?r 5?i, A, B « c ^T-sf | 

/, A, bI c 'siT^SF^f^c^r, '-‘^sn C'tM ^-g 

I 

S A, B 'Q C iK^ AB vs BC' 

»|5rf^?T5l A, B 'S c C^R v,i 1 

c^z’K^ c^R I a^Tv 

f^i^f5 f^?11 C^TJ? ^ ^'^1 ^fT^f ^(1 I 

«i#Filit'g !• ^zm c^s ’itc^r sii i 

«ig[f^t^2. ^^15 p c^tf 

nTC? ?rt I [ W. B. S. B. 1952 ]; 

3. «rrf%csi ^ I 

17 

1. ’ilts, I 

2. wc^% . I 

3. ^zm C^Rf »t5|R «f]1 jff^csT ^5R1.' 

c^carj CiJ'^lllI ^^R C^TC*1 I 

[ S p C’^SR 1 

PA PB ^ ^n I OP p5 ^ I 
iSRT*! ^OPA- ZOPB. 

OA OB p! 

AOPAsAOPB. .*. ZOPA-ZOPB. ] 
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4. vi|^*r ^T5l fW¥t 

■^1 »i^9rc?f^ ^*nr Tnm c«f 5 i c’^z^ 

f 

5. 2f5rr«! c^5T9im3i 'sits'scTO^ »(^ i 

TOfifl S 

(vi) 2 (a) >i3lT^ ^IJIR ('sj^PTl v£|^ fn ), >(5rT5l ’isrm 

<gfj1 >f^ >i;rf=T ?t*r ; ^*f5t*r 

I 

(fe) >1^ frs ('5j?i^i ), ^u *i^ mnif 

<rji-'afii i 

A D 


K 

<a) ABC 'Q DEF I ^1 BC = EF. 

^nFT^ BKC = ^*f5Tn ELF 

BAC“«lR&h EDh. 

ib) ABC 'Q DEF fm n^?[ I BKC “m ELF. 

.*. BC ^Jl “ EF ^ I 

<11^ fC^! 

(а) ABCD ^ AB ’PfJI - CD «nll 

.•. ^*(m AKB - ^*tm OLD 

«lRET*f ALB CKD. 

(б) ABCD ITS Ft*r AKB »Ff<t CLD'. 
.’. IfJiAS-WTiCD. 


C 
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(vii) 5 (a) ’WtJT ^ ^ ), C^ ^ 

<?Kai ^'ffU ^^*1 *nrt? i 

{b) ^prt^ )’ ^ 

'5ti*t?i I 


{a) ABC 'S DEF »mi? ?r3? 0 ^ P 5T*WI 

■^VltlR^ BK<^ ELF. ZBOC* ZEPF. 

.*. M’f BKC-^’I elf. 



(6) ABO « DEF 5^(6 »m=( ^ WOT ^'IW’I O ^ P 
'8 ZEPF C^ C^‘1 > BKC-m elf. 

.*. /B0C»ZEPF. 




(a) ABCD cm 0 AKB e CLD 

ZAOB“C^3r? ZCOD. 

.*. Etn AKB"^H CLD. 

(&) abcd cm 0 / aob's 

ZcoD ^ 

^^t3Pr*l AKB 'S CLD ^fB *1^ 

'A0B=-ZC0D. 


^ m 1 ^ 
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^**1*11^ 34 


(i) |r5?r c^ai 'sif^'® c’JFfsj Ji^9|t?f<tl ^Tt»i % 'si*f?[ c^t^f w\<^‘ 

(ii) c^pa <<i^f& =^7T>i f%g c^m 

( A straight line, drawn from the centre of a circle to bisect a- 
chord which is not a diameter, is at right angles to thefdchord. 

Converselyy a perpendicular drawn from the centre of a circle 
on a chord which is not a diameter, bisects the chord.) 


A 



JiR ^?r, o, ABC c^m bc t?77r fes ^ 

(i) 'nm ^?r, OD, Bc-c^ D i 

OD, BC ^<7? 51^ I 

s OB OC ^X'^‘ i 

«|Ht*l I OBD OCD OB = OC ^fsiTIl):, 

BD - CD ( *.' D, BC OD ^^*1 I 

/. AOBDSAOCD. .*. ZODB=ZODCi 
I /. ■ ^£i^ I 

.*. OD, BC 91^ I 

(ii) OD, BC ^Ti-va^ i 

am*! BD • CD. 

«lfir: 08 »fl^N OC m I 





«nTf^ 
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2 OBD OCD 

^5if^ OB oc ( •.• 1^51 ^>rf<) 

v£l^^ OD I AOBDsAOCD. /. BD*»CD. 

* 1. W’ftc*! TO, ^5t?[t 

■fC^?gC«ff I 

«p?, ABC c^ o, AB ttv. ■&-n 
•CD, AB-C«F ^ I 

«f3rr*! CD, 0 fv!^; 

I % 

(St«lt*i 2 CD, AB-C^ I 

■■^3?rt^ CD-ill ^^5 c^-c^f5f A'S 3 S'1 0, 

^^1 A 'S B I .,-. o CD cr^'\l-551^^ J 

CD, C^S 0 I 

r*!^ 2. cm ^isc^p «iR’f c^ 

TOi ^11 

AB >f!r5IC?r^ A 'S B C^« O AB- 

«ii?i ^*t?r oc ■<5!^ ^!r I .*. AC=BC. 

vii’H ab c?f^t c^rsi 

D-C® CfJf TO, AC-CD. .% BC-CD. 

■ ii^sf CD ‘fluffs Bc 

■oD-^iT ^tc® ntnr ^ i 

AS ««n D f^=5:® cw»r ^f^c® ^*itc? ^-‘ i 

18 

1. 10 (71. f^. 

>6 C^. f^. ^il^is «fJl Mj W? I 

2. <2|3rf«i ^ ^I11 

3. CTO «fn-ii?f S^T?r ^’fir ^iw i?ff^»f »wl5 cfm 

I 
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’ffT® 


4. m-m »il^f5 «FJ1-V£if 

»w ^c»f, ^ji-4?r ^*nr« ^ i 

5. cwt^ ^r5?[ ^ ^fji-«4i? cm 

fwi I 

0 r 

[ Wre: AB 'Q CD ^ «rj1 I P Q f 

«rjit*i PQ o 

I 

OP, OQ I PB-«£W 



^srfwr®T OR 

^<mz% V OP X AB OR 11 PB 
Z OPB + Z POR - 2 >131C«PT«I I -Z POR = 1 W^t«l I 


«rfThr, V OR II PB *, .*. OR 11 QD. zqor = 1 

Wrt*! I 

.'. zpor+Zqor= 2 I OP OQ >ra9ic^^w 

I .*. PQ o f’l^UW f ] 


6. f^, ^f5 ^31 


[ S ^ ’i*!'- 

I OP I 

'.• H, AB-V51t) *!<#=?, .’. OP, AB- 

iii?r 51^ I .’. z OPB=1 I 
«55(i5n^^, z o p D=1 I 

.*. z OPB = /. OPD, f^l I 

i^z^ *m, p o> 

n?I"^ AB N8 CD I ] 

c^ai t£i^ I 
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c^^rnr I 

9. c^ >i^rr«^T»i 3^5ptir*f’«i I 

10. AB »i?i9ic?r^ ^^■if a' s b vii^^ 

C 'S D CfW 1 OT*1 AC = BD. 

11. ^f5 A 'Q B C^ PAa 

p 'Q Q c^tr I c«f^t'Q a, PQ-^ii^ 

C^'im\Z^W^ C^^S[ >lf^ I 

12. OB ^mtc<?r >i5rm c^n ab « bd ^ 

^ 5^5f I (gt5rr®i «rj1 ^115 ^8 c^ 

I. 

C l o AB lil^^ BD-V$^ ^«ltaFC^ OP 00 
^^1 I 

.\ P Q, AB '8 BD I 

V AOPBsAOBQ, 

.*. OP = OQ PB-QB A 

'51<^<^^ AB~BD I ] 

13. ^jTm< ^'«tt3pPi R r i cm. 

R-r>d<R + r. 

14. ^fB c^^-’iOTcr’F ^n-c^Fw^n? 

>i^<rf<j^ I 

[ t t55 I A ^8 B-c^^?i fm^ C >8 d 

c^ I 

.’. AACBSAADB-, .*. ZCAO-ZDAO. .*. AACO«AADOv 
.-. CO = DOi£l’I^ ^AOCa ^AOD, tWff^ ] 

15. v£i?p| nf^f^ ^fB >i^iT5i 

feTsn ^9| I ■si’rr*! c^y ^1 c^ 1 
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35 

(0 ’Rtsr 3TJrf? ffTS), »i3iT3T 
t 

(ii) f^*rfh$aFC5i, jf^rrsT (toi fc®), (Tra 

[ (i) In equal circles ( or, in the same circle), equal chords are 
•equidistant from the centres ( or, centre ). 

(ii) Conversely, in equal circles (or, in the same circle), chords 
which are equidistant from the centres ( or, centre ) are equal. ] 


C F 



(i) s(CSf ABC 'S DEF O Q 

cm I AB ^8 DE ^’«fT(2pC^ ^£1^ «fj1 

■OP vQ QR AB's DE-^£i^ ^n?r m I 

<2m«i ^c«r, ^ i^«f ^c^?r c^s •, 

'5|<'K0P = QR. 

S OA QD ^?r I 

«|irt*l % OP QR ^<fap:3[ AB 'e DE-*£1^ 

P R W3R:5[ AB 'Q DE-Sfllf C^Z^ AB-DE, 

AP = DR. 

/. OAP QDR ^?Ft% 

OA*^f^ QD ( ) 

‘^^^AP-DR; /. AOAPsAQDR. OP = QR. 
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(ii) -<^5^, ABC 'S DEF >1>rM ^ 

^’^Tfapcsi O v£l^I^ Q I AB ^8 DE ^ 

c^a AB ^ii-v*i-^i ^*nr op 3i^=de «fji-»fi^ ^*nr 

QR *1 

fifaiT^I ^fsc'® AB «fJ1 = DE ^11 I 

s OA QD I 

<2f*rr*l s OP QR ab 'e DE->ii^ ^n?r ^i?, 

P R ^9rr3|J3l AB '8 DE-^?f AP = UB^?f^ DR«^DE. 

OAP QDR >|51C^% 

OA = W QD ( y|?lTS? ’jSfTST ^JT5=iT^r ) 

OP = QR. .*. A0AP“AQDR. •. AP“DR. 

.-. AB •'9fJl = DE WJ1 ( V AP=s^ AB v£|^^ DR=^ DE). 



X (i) 5p^, abcd lij^pfS ^'^•s o ^ir c«pa i ad 'Q ec vn^ 

^r^rf:! ^ji OP '8 OQ ^^^nwcsr ad >8 sc-iii^ i 

mn ^ ?itfB cm ; ^<Ts op«oq. 

l OA OB m I 

<2|3IT®1 s OP OQ ^^>mz'^ AD 'S BC-vH? 

p *11^^ Q ^’rrapc^r AD'8 Bc-i)^ c^ic^, ad-bc, 

AP*BQ. 

/. OAP OBQ 

OA*^f^^W OB ( y£i^t fU^ ) 

i£|^^ AP«BQj .*. AOAPsAOBQ .*. OP*=OQ. 

9 
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(ii) ?[C5T ABCD f§ o I AD 'a 

BC ^J1 c^ ; MK ad OP 

^ - BC ^1-? OQ I 

'Stm*! T^Z^, AD ^J1~BC ^31 I * - 

«r^ s OA OB m I 

a|S|t«j S OP OQ AD 'S BC-^« •^’RT 

P i£|^*^ Q ^<irr3Pt5I AD ^ ; 

AP = iAD«il^^BQ-|BC. 

OAP OBQ 

OA-'sif^^w OB (^zwa ^JT^RT) 

vfl^^OP^OQ. .*. AOAPsAOBQ. .-. AP = BQ. 

.*. AD^J1=BC®f]1 (V AP = ^AD BQ = |BC. ) 

1- TilKl C^CSt^l I 

t^’fChssiscsf, 


1. c^Tsf 5isiT^ f 

[ ^ cm o. 



AB, CD, EF ^TTf^|C^>l5lH»15|'RlfI1 I 

p, Q, R wfH‘ 

OP, OQ, OR ^^JTfW m m I o-c=? 
c^ op-^m ^TM<r «i^5l 
pf5, p, Q, R l^jtfjf^ I 

( 8 |irt«iS OP, OQ, OR t^TTfw w- 


^^151 AB, CD, EF ^^Jtf*r3 I AB«CD«FF « — 


OP«=OQ»Of|, I 3 

2. v£i^fB ^T>it<r 10 c»t. f^. i cm 6 c^.U. ^ 

^fifT fir^n ^1 w TT^I • 



«nrff^ 
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3. ^1 C|ff WW 

^l<*(T3R5f >i3rR I [ C. U. 1935 ] 

4. AB 'S AC C^ «fTl I ■'2f^t«l , Z BAC-«S? 

1^5^ c^m f^?il I 
[ ^firs I OA, OB, OC I 

OT*! a AO. Z BAG 

I 

AABO = AACO. 

/. Z^i^B= ZOAC t'®JTf^ I ] 

5. ^Tl-isf3T :n^"n? 

I 

^9, «fn ^Ti «ic*w I 
[ s acbd O C^ I 

AB >« CD «fTl CD-cq?r P'<^ 

I OT*t c^, 

AB>CD. 

OP ^ »iP}S OQ X AB ^ I 
AQOP ZOQP= 1 ZOPQ ’^wr*! ^^1, 

OP>OQ. .*. AB>CD ( ^<T. 35 (i) 'BfSpiTC^ ) ] 

7. AB, AC 'Q AD fef& a?^rn^aFf^45 «fTl AB 

^5! ! «im*l (i) AB>AC>AD, (ii) C^ AD «pJl-^£|?r AC 

'siR'^ I 

8 . (0 ^ (“) 

■ip^ W7l ^ I 

9. ^ MN iiPFfB fsfft^ IfTl AB C^-C^ »i|^ ^irmi 

«f*rf4 A « B MN-k£l^ ^1 dR^ I 

' [C.U. 1936 3 





[ C. U. 1926 j 


A 
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36 

^fcn^r §n5 ir'QTWsT c^m% c^t*!, nt^f»f?i 

C^-C^t3T c<Ftc*f?r I 

( The angle which an arc of a circle subtends at the centre is 
double that which it subtends at any point of the remaining part 
of the circumference.) 



fta 1 fKJf 2 


5^5^ o, ABC cm •, bc W \ bc 

T7tc*iir zboc c^*i i bac a 

c^*i I 

. OT*l /B 0 C= 2 ZBAC. 

2 AO D < 1 % m I 

«|irf«l S AOB ^C«f, OA»OB ( ) i 

.*. Z OAB = Z OBA. 

fai^«ff 5 !r Z BOD = z oAB + Z OBA - 2 Z OAB. 

AOC f 3 I^C«f, OA« OC ( ’?Tt>!t«f ) ; 

.*. z OAC - z OCA. 

zcoD= ZOAC+zoca= 2 zoac. 
l-v£l, ZBOD+ ZC 0 D» 2 Z 0 AB + 2 Z 0 AC. 

/. ZBOC« 2 ( ZOAB+ZOAC ) = 2 ZBAC 

2 -*fl, ZBOD- ZC 0 D= 2 Z OAB- 2 ZOAC. 

/- ZBOC »2 ( ZOAB-ZOAC )« 2 Z BAC. 

t BC mf 5 ^ BpC - 2 *, 

BC ml 5 ^c^?r 5 ^ 0 ?!, Zboc uwf 5 c=^*l i 'sl 

5^ cwnB «lc^T«rT I 
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^rjrfsii^ 

37 

*nf"^ >Rtsf I 

(•Angles in the same segment of a circle are equal. ) 




fsii 1 2 

O, ABCD BAC 'S ZBDC, BADC ^qK*’? 

C^t«l I 

■tw*! / bag = Z BDC. 

? OB, BC oc I 

t uq?Ft m BC-ii^ ffQT9?lt^f Z BOG Cm% C^T*! 
z BAG 'S Z BDC <^1*1 i 

.*. z BOG = 2 z BAG Z BOG - 2 Z BDC. 

.*. ZBAC=ZBDC. 

1'^ f&iVifB ^ 2-ui 

■iKl^ I amn^ antaj 

I 
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38 


^ <Ttff f^ps 

c^T*i ^««njr I 

( If the straight line joining two points subtends equal angles 
at two other points on the same side of it, the four points lie in 
one circle.) 



f63 1 2 


B 'S c M Bc, ^rr? nti< a e 

Z BAC v£|^^ z BEC »TJrm C^*l ^Tflf 1 

IW*! A, 8, C 'B E >|5lf5 I 

C2tsrf*l s A, B « C f^l!l ^^15 'SPR ^1 U}| E fw?1 ^ 

^1 TTil, BE Tl BE-C^ (Tf-C^l^ I DC 

’Fto, Z BAC - Z BDC. 

/. ZBEC*ZBDCi ?tc®r CED fSFfC^ 

»!^rR -, i 

A, B 'Q C fa BE-C?p E 1%5 ^ CTO 

ntnr 5^ I 

.% A, B, C ^8 E FTf^fS ’J’^fa I 

*rrcf '■laf^ f^^jcTO- 

«rTi atn i 
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1. AB 's CD X f^^r® cf? ^flrrr?? i ax»cx 

BX « DX «f«rf«1 A, B, C \9 D I 

2. A, B 'S C f^l ZbAC, ZABC '€ 

Z ACB ^ >Rf3[«t'J8^ f®^Tf5 P, Q 'S r 

«f3rf«i ?Rr,-QR, Ap-«ii^ 9T^ I 

3. 0-C^ifRfn^ A, B 'Q C vflSR A, B '8 C 

^1 «f?t«l ZbAC+ZOCB- 

1 W^«l I 

4. C^T^ AB 9 CD E C^!S O. 

tStJrr*!^, ^:aoc+Z.BOD=2Z AEC. C B. S. B. 1953] 

[ : BC I 

ACFTCn^^n^, /aoc = 2zabc. 

zBOD*2zBCD. 

.*. ZAOC+ZBOD«2(/-ABC+ZBCD) 

-2(zeBC+ zbce)=2zaec ] 

5. AB 'S CD O I 

AO - CO BO « DO M, ff5rr«| 5F? C?r, A, B, C 'S D I 

« 

6. JTST'R »Tsrr5r 

c*r^fB 5R%t^, I [ C. U. 1941 ] 

7. Wt^C*t?r C^t«t'®f5r5 C?|rf;r viS^ 

^ I [ C.U. 1914 ] 

8. ABC ti^lB jm I ^ A *rtrf bc 

t 

*11*17 ^ P C7-C^ ft!? '®t7 -SWI 75 CT, AP-BP + CP. 

[ C. U. 1929 ] 
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9. cm Ftcn? p vi)^i5 i ap-c^ q 

^ C^, PQ=»PB I BQ-vfl? 

^ ^ ' C c. U. 1935 ] 

[ S AB 'S BQ-»i)^ X Y; XY \ 

. •.* XY II AQ ; 

ZXYB«ZPQB 

*J(^PQB+ ZPBQ) 
=iZAPr, 

Zapb*2Zxyb. 

mn, (?fC?^ APB FfC^t^ P 

C^-C^5T Z APB i / XYB I ■ 

.*. xB-ifl? ^n? XYB Y i ] 

10. ^ ’IST’^ A 'S B Cfjf I A %| 

«iff^ c^<m b f^^?r c^«if5 ^ 

11. 0'(?rat? cm AB vs CD ^1-^ E 

c^*r^%fcfi Zaoc-zbod=*2zaec. 

[ W. B. s. B. 1956 ] 

[|fip«s BC ^^1 ZAOC-ZBOD-2ZABC-2ZBCD 

-2(ZABC- ZBCD)-2(ZABC- zbce)«2zaec.] 


12. ABC ^ foTfC^ ^T^lf^W nfiffw X, Y, 2 

^911 m (?r, xYz 

90’-^, 90“ -1' « 90’-|%^l [ C. U. 1939 (Supl.) ] 

13. AB vQ CD ^ v£l^^ AD vS BC 

cm o cf? I (2t>rf«i ^?r c^, ao » bo. 

14. ’e*Nmictr'6'?1 I ^ 
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39 

(i) <:^«i *, . : 

(ii) ^«| v£|5?f5 ^ CTf*! 

(iii) 'siJffS CTf®! ^ C^f*! I 

[ (i) The angle in a semi-circle is a right angle j (ii) The 
angle in a segment greater than a semi-circle is less than a right 
angle and (iii) The angle in a segment less than a semi-circle is 
greater than a right angle, ] 



(i) 0-(7P^fnl BAC Z BAC 

m I 

'^W'f Z BAC 1 

S' BC tf'QtWf^ Z BOC '« z BAC 

BC ZBOc v<i^f5 i 

.-. z BAC*»BOC-«il^ 

« 2 JlsfC^TC®!? ^<5^5 s= 1 I 

(li) SiCSf 0-C51s®f^f%^ ABC fS ZBAC 

C^‘\ I 

4rsiT«l 35^, Z BAG I 

Vlfif • BC, BO CO ^ i CO-C^ D 

^ D f^r$ 

ZBOC 

ZBAC^rM^ I 

' /. ZBAC« ZBOC-»lRr I 
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"siNK, C0-C=!p D Z COD >TW=^®I ^1 2 I 

.*. z Boc, ^ «n:*r>fi i 

.•. ZBAC, v! 3^ W^«I ’ajflff?, ZbAC I 

uii) >n:^? ABC vs^fB z bac 

cm I 

' 2 RT«i ^f^r® z BAc I 



s BO v£i^^ CO m •, co<^ 

c ^ cm D c^^ m I 

«|ait*l s BC Ftc^^r Zboc 

(?m% Z BAC I 

.*. z BAC “ Z BOC-vil? I 
CO-C^ D*n^l ZCOD ’T^r^fC^PT'l Tl 2 st^JC^Pf*! I 

•'. Z BOC, ^ ^zm I 

.*... ZBAC, ^sir’Pt*! '5irn'>Pl i '»I<T'^ ZBAC ! 


1. ^t»f v£i5pfB ^ 

^ f^*rfr® %1 I [ C. CJ. 1927 ] 


'cns^WTl^ 2. cm cm f^®, cm 

^ (7FT«ffB >i3o^«) ^c’l, ^ ®n v«®f5 I 


1 ^cm c?wf^ a « b. ap '« aq 

y?, SW*! P, B '6 Q I 

2 Ptf^fB ^7t^ m^-\ ^^® ^TflfB ^ v£i?i5fB >[T*fK«i 

f^; f^?1 ^f^ir i 

3. cm ^^'zws ?Tt»! 9 t^?i Fff^fB ^ ^%® 

I (fin?T«l ^TT, src^fT c^-c^T^r »!fsfl® WT1 

>Tfs^ ?c®?r ^tiT7r«) «nl-^ i 
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4. '^^11 

^fm I 

[ : ABC AB >8 AC Tf§^ I 

AB-C^* f® •, 

^ BC-C^ D Cfir I AD 

^ I €f^t*i c^, 

BD -* DC. 

vfi^m, /- %D8 c^T*i 
1 >f>ic^«l?r I 

.*. Z. ADC 5!f*[ff^ C^T*I * 1 ^5ir^«I I 

/. AABD=AACD. .*. BD-CD ] 

5. CTO fcm f^=^A BC AD 

«i’^ I AE ^£1^16 5|r®T, <mn z bad * y eac. 

6. cm v£l?Ff5 C?FOT 

P^Q Cl^ m, PQ I 

[ Ifir^ s aabc ^CBf? z A cTO«f^ 

'S ^’TfaFC^l AP AQ. 

fii^iT*! c^, OP ^xr*^ I 

Z PAQ 1 ^’SJCTO'f^I ^.TO PAQ 

PQ ^ I ] 

7. v£iTfB f^f^l f^%l n?("»Rr to 

fsi<?[ ^ I [ C. U. 1917 ] 

8. (i) (ii) Tl (lii) CTO 

f^i ®T! ‘^^1 

9. v£i^f5^ ^^'bfirc^-cTO cTO*t?r »i^%'8TO^lir 

p 'Q Q Cf*f I «{5rf*l PQ <£1^15 TO I 
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(i) is^'zm c^«t^f% i 

I 

((i) The opposite angles of any quadrilateral inscribed in’a 
circle are supplementary. 

(ii) Conversely, if the opposite angles of a quadrilateral be 

supplementary, the quadrilateral is a cyclic one. ) , 



(l) ?ICJJ O C^M ABCD 

I 

«f3rr«| ii) / bad + ^ BCD = 2 w^1®t 

/ ABC + / ADC ^ 2 TO^*I I 
'CfflW ? OB 0)-?^ OD 51^^^ ^ I 

BCD /ffOD /BAD 

I .*. /bod=2 bad. 

bad <2}^ . BOD 

/ BCD I 

.*. Zbod»2 ^bcd. 

,*. 2/i!BAD + 2 / BCD= / BOD+(Sf^«5i / bod. 

.*. 2( / BAD + /'. BCD) * 4 I 

.*. / BAD+ZBCD«2 I * 

^trr?!, Fr§f8 >f# mfl 

.'. Z ABC+ Z ADC «= 2 I 
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WJTf^ 

(il) ABCD ZABC '6 ADC Wl 

ZBAD 'S ZBCD 

fifsrt*! abcd vii<pf 5 15^^ 



(*)Ht^ S ' A, B -8 C D ft=l! 

f?1l1 *11 TH, ’IW AD-W E ft^C® C^ I EC 

I 

vil^il, ABCE vfl^f5 ZAEC 

yi"*J?f^ I CW'Q’Bl Z ABC 'Q Z ADC1 

.*. ZADC^ZAEC '®1<T^ DEC ADC«f<^’i-?t^ 

«l^Si:5pT«l AEC ; I 

* A, B, C f^’SlI ^ • 

"e^,na ^T^l i 

' ^=,^,,ABCD 

DOE ^;Wti8 ^<,n« ' -° 

, smti ^ooE-ft’Tft^ 

^JC’?Fr«t BAD. 

<Sm\f\% ABCD 

/_ BAD +■ Z BCD = 2 >r*l^^t*l I 

>5inm, BE ««mt 5*f5 CD if«mT=r5«m ^bod+zdce-2 

’’■SIC^T*! I •** ^ ”* ^ BAD. 

[C.U.I 020 ; 

®i9fiww 3. CTO S^'CSR ’rm C^ 

^Ata w, TO1 ^ R't’'!^ ^WKTOia >iTO T5^ ^ 1 
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~T~ ABCb % I AC-BC} ZACB^SO’ 

Z ABD = 40° Z ACD '9 Z DCA W f 

2. ^5rt%srt®i 

^sr-R C^W ^fgC«1 I 

3. p? i 

[ s abcd ^P 5 i opQR ^^nw 

I OT*! C^r. OPQK p^ I 

A OBC-iltr Z O + Z OBC + Z OCB 
= 2 I 

Mt^, L O ■f^ZB + iZC = 2*lWr«l 1 
AQAD-v£l?r, Z Q+4 Z a + 
Z D = 2 I 

.*. Z0+ZQ-|;K-;^A+ZB+ZC+Zd)“4 W5T«1 

■<1, Z0+ZQ+2 »!3IC^1®1 = 4 

( V ZA+ZB+ZC+ZD = 4 w^*!) 
^11,. Z O + ZQ = 2 ’RC^T«I I .'. OPQR p^ ] 

4. ABC Z B '6 Z C-v£l5 D E 

fvpjT® c^ I 'SJ^rfei ?nr, BCDE p^ i 

5. ABC BC « AC ^«rfaFC5I ad 9 BE 5|?r j 

zade=zabe. 

6. c=PT=T p^ ¥^'zm ’Tf^ ^sit^^rTsT ^ 

n5"»f'sr w0c^^ i 

7. ABCD 4^pfB p^ I BE Z ABC-C^ 

^mi ^ E \ sf^T^t de 

Z ADC I 

8. O-C’Wr^^ cm PSAB vil^^Rl CD ^J1, AB-*i|'f 

51^ •, CX vil^fg ^31 AB-C^P Y C^? ^ I (Sl^t*! 

O, X, Y « D I 

9. ABC f^BRT BC, CA 9 ABTR3iCH O, E 8 F. 

A ®jw?r ntJTfsjJi^p ^z^ «m‘i ■^, d, p, e 

>8 F I [ C. U. 19431 




ftvSir ^<Tnr 


( Tangent of a Circle ) 

( Secant) I 

c^ *^4 ^|%^1 ?rn 

SCSI'S ^1 ^zm 
41 ^9n:^^Tt4» ■>»i»f^ 

( Tangent ) ^C®! I 

«?f»f Point of contact) 4C»f I 

fk3! F'QR Q P 

f^\f5 ">4>^f4^l 

af^4J: ^ fH^ 

I 

cm^ ^ «»r*fe^=ji I 

1. 3^r?r, OAB CW«f^ CTO fSC^F a 'S B f4=5p5 Cfjf TO V 

OAB vH^ C^ff^F I sSt^, 

o % ^Tf^l c^445f5c^ fefB^ 

FTf^f^^ 4tf^C^ A ^8 B 

isr*(7 3R"t; CTO 
C1^ 

‘ii’*pfB f^c'® nf^«r® I 
OA OB 

I 

2. TO AB iil^fS C^^ C^T^ . 

A '9 B C^If ^?r I C^»PP '8 frs? 

A-C^ ^Tf^?l1 ^C4! f§f8^ 

^T§ftfC<F *«rrf%C®T A >6 B f4=lW 

^«rr ^Tf^l cto "^pfro «rtf^C4 

^4^ ci’? c^f^ ^16 <5^15 f¥5P® 

^C4 I '»mftC4 C^*r^f5 

ifi«Ff5 "44^ I 
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3. ^ AB c^t^r A 'e B c5? ^c?r 



AB-c^ ^psiTOT^rsTr^ c^m 
apsins ^ >iTr^ ^'e?l1 m, W1 A '<s 

^^ s [^ ^?|sf5 ^tr^f ^i[5T ^1 tt^j:^, ►c^^tc^i 

A 'Q B I ^TTfC^T 

cf tr^fS • 


t%^i6 s^si 

Cftppisl ^fiJ c^jft%-^ 

•ii<pf6 nft*t^ c^% fH^ I 


«i^s"»f«f'8«fr^?^s 

^^Tif ^fS fs ’»*i»fr’i=<}r^ 

■ST^TCW^l ^JrWy«l ( Common tangent ) ^1 m I 

1%3i PT, o o^iT^f'hi'l I 


T 



fW 1 f^2 


fw?r^ «i*f^?r ^fl^Tct ««rr^'Q *nr^c¥ "n4 

( External contact) ^C®! I C*Ft3i 

'im?r*i’*^4c^^ ^tuf (flai l) i 

5[cs(j wi^ «rff^ "^4 ^^pc^r, 

5^*f ^lK**f*f ( Internal contact) | c^t3i 

*n<fr?*i "^4c^« (twi 2 ) i 




WTTl^ 
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vii^fNtaj f^*9p5 

m «rW^«l ^ i 

’rf^rT9‘i fRitc^, If 

’*l4?fBc^ *!^ *rrtt?(*l ( Direct common tangent ) 

^^rnnr >rr«rni«i l^nfhs ^y 

5t^ f%<?|S 

"n-f?? ( Transverse 
:omraon tangent ) | 

AB P -« Q 

P 'Q R C<F5f^l Q 'Q R C<Paftfni 



'^«»t**|lT5J 41 

In? m I 

( The tangent at any point of a circle and its radius through 
::he point are perpendicular to one another.) 


6 

SIR 5nr, A f?=5r^ ab vsi^ *n4^ oa 

jrr^t i£wfB ?Trnr< i 

fitstT*! OA ui?^ AB n?*nc?? ^*r? nn i 

; AB "n^? CT'C^ f^c ^'6 oc i 

5iR oc irs? nf?f^ D c^ ^ i 

•irftfs—io 




X46 




S OA=*OD ( mt #1^ ) i OD<OC i 

/. oA<oc. vii^^iun mK^\ m, o ab 

W'®f% WMI OA-t I 

/. OA AB I 

•rrc^ 5(11 

^ 5Jl^( AS vi)^^ AC O C^f^l fC59 A 

^f5 I OA m I 
v£l^, AB AC ^'oC^t fSf5^ 
*^4-1^51^ OA-^ 91^ I 

.*. z o AB = Z o AC = 90" ; ^1^1 

I 

v£i^tf^^ »^4?P I 

’ 3. fTSfT cm '®i/^ «*i4f^*55t^» 

4. «fr®pp I 



24 

1. I 

2 . C^ «IJ1 4 ^71 

k 

3. C^t5f ^ 

^T9itc4=?r ^ I 

4. c’m cm^ ^4»i^i:^T«t 

*nj*^ (5^ I 

5. cm 4^fB U^^^ *^4^1% 

^ f^4^ ^1 [ C. U. 1939 ] 
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6. »ra9iw^ 

^1 [ W. B. S. B. 1954 1 

0-C^^^ PL 'S^M ’WfapW 

P >6 Q. OC II PL 'Blf^ ^1 OP 4 OQ 
I V OC II PL, .*. ZLPO + 

ZCOP-2 W^*!, ZLPO = l 

W^*l; .*. ZCOP = l ^5li:^t*l I 

Z COQ -1 i 

/. POQ PQ fsfS? 

I ] 

7. C^ C^^ 

«f J1 ^1 ^ I 

8. AB C^-R vil’I'fB ^TT»I; A 

AB-^^i *i?jR AC ^tf6^i si'feTii I Bc-c^ ^1 ^ 

D C^if ^t?1 C^, (i) BC, D ^- 

(ii) AD BC. 

[ S f^CW ^I'S I AD ^?r I Z ADB 

-lw^'f«ll /. Z ADC = 1 W?Pt®l I V AB = AC, .'. ZABC=ZACB. 

AADB = AADC ; .-. CD»BD Mt’i, D, BC-^;f I ZBAC 

= 1 W^t*! ZCAD“ ZABC=> ZACB i .*. AD = CD=*^ BC. ] 

9. Ffl*r ?5?, 

^T?1 ^ •^’^-31^ *il^f6 I 

10. 0-C^2B^^ AB 31^f5 «n1 vil^^ AR 3,^f5 I Si’lt*! C?, 

Zaob—2 ZRAB. 
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’n*l^ 


^^*>11^42 

«h 

C'FR f^ ’^.Ms^ C’f’mta! ^ »ift« ^ 
ATI ^ ■ 

( Only two tangentji^ *<3{liwn to a circle from an external 
point.) 



^ ABC fS ; O C^ P C^T^ f^l 
<2f5iti c^, p ABC fr3 srf3i *^4? 'sff^ wl 

^ I 


S PO I PO<^ PQO »il^fB f5 ^ ^ I 

p o ^%1 |sf5 abc ^ 

^*9^5 I 

A'0 B ^fBc^59^( OA, OB, PA'a PB ^ I 
ajart«ls PQO ZPAo i£i^^ ZPBO ^[%l, ^1 ««¥ 

mt^ I 

.*. PA '8 PB OA V<1^^ OB 5TJt>}T«fTO I 

.*. PA ^ PB A NS B I 

^15 fs f^'^ps c^ <Trc^ ^n; 

p 5^r5 ABC ^ srfai -Sf ^fg ^ i 

I If ^ ^ ^ 

ari^ s cm % ^ 

>T^C^t«P’F WJfC^ f^=9? "^*r-3fJl ( Chord of contact) TO I 
f^sjAs *^4-^n I 
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CTO ' m\>^ »iTO 

fTS^r pKm ^ c^*! ^fi» m 

( The two tangents drawn to .Jan external point 

are equal and they subtend equal angles \ re.) 


C 


TO ABC O-C^sf^^ fS ‘il# P ■ 

^BC ^ PA 'S PB ?^?[TCW I • 

OA, OB OP I 

«RT«I ?tc^, AP«BP /.^OP«‘ ZBOP, 

«W*i S AP '6 BP f§fB?[ OA, OB ^fB 

TT’rf^Ti / OAP-= / OBP - 90“ v£|^^ AAOP « ABOP^ 

I 

4^, AOP BOP »[TOT% 

OA*OB ( ) 

^'fW OP } 

/. AAOPsABOP. 

.*. AP*BPZAOP* ZBOP. 

s CTO 

^ f^’T® ^nc»nr 'ifl® ^iTO cTO to i 

25 

1. c^ »f’!R ♦nr’^c'SEtt 'itc®j^fBc^ ^cf, 

sTTfpnr c^wsfii tortTO 1 
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2. ^ ^9t, ^f5 

rRl& ^*nr ^f5? ’P?Tsf i [ c. u. 1931 ] 

3. I 

4 c^T^r ^ra^r ^rjrrt^?rT9[ ^*nr "«^4c^?r c^ 

^ ^?r, c»it W ^^*ra i [ D. B. 1929 ] 

5. C^FT^T ^ C^ (?PtST ^f5 ^ ^-afN 

c^ ^?f5 c^T*! ^ ^isic^t*! i 

V 

43 

*f^!i ’^-f ^fti'9T, ^?r9Tnr«rt5 

»WTt^ I 

( If two circles touch, the point of contact lies in the straight 
ine through the centres. ) 


R 




«f5[T*l O, P 8 I 

«ii|W i OS vii^^ PS I 

8 TO ; s ^i^cinr 

Tf«rnr«i ^rrc^ i rst $?Tc*r? ’TT»fr^«i i 

«fart«} S os «ilTN PS ^Jt»1t< 5^8^t^, Z RSO S z RSP 

-90". 

.*. OS vii?it PS >nrTO^¥ •, «i«fn o, p uq^t s 

^fi» i£i^^ ^TO^ I 


1 ...' 
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1- ^r5?r *^4f^ 

f%f I 

5rC5{ ?p^, o P-C^f^f^l S ^'8!*^ ^f<yjC| } 

o, p vi)?i^ s vii?Fcir 4 *r? v£i^j^ os>Ps. 

) 

AP AO W I 

OAP OP + AP>OA 

.*, OP + Pf ^1, OS>OA ( AP PS vf,55i^ 

^Tt»lt«f ) I 

.*. C^ nflf^ 

C^-CTO I .■. A a|*(J^ I 

2. #f6 

«in?fB7r I 

3. ^flsM*f Tl cmm^ 



26 

1. v£i^Tf^^ ^ ^ ^ *1^51 frg^ c^s- 

i£l^^ J!7I9[mT? I 

2. A '« B-c^sf^fi^ fw *i9’^?fc«p ¥i:^ I 

'sif^ 'ii^fS >i^®n:^<(l p ^s q c^*{ ^u i fii5iT«i 

AP '8 BQ 5JIT>l1«f'??[ ^simt^f I 

3. ^fB A f^^r® I '^^fB 

B '8 C '- BAC *il^fB >P?C^'l I 

[ W. B. S. B. 1955 ] 

4. ^fB fs *ni*M7r I ^ 

d}^ ?pf5f1 I '2W‘l ^!’^4 ^ 

^t^roar fw ^ f^*fl*h$ ,'Q ’^" 
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27 

() 

t 

1. ^f5 ^c^?r «rji c^fti ^c?r» 

^ *nr"^ ^^tth I 

I 

3. C^ OA '8 OB ’TTT’TT^f AX 

's BY ^f5 5m^3T»r I ^ c^, bx i£i^^ AY >!t?- 

C^*| TO I 

4. ABC c^wf%?r 5[^ii^^'8’Far?r f^sriS? nf^fsc?? x, y' s z 

c^tf TO I fi(Tr*i ^ c^, xYz cTO®f% ^>«rf3pni 

90”-^, 90--|, 90*-|. 

5. o-(^^ Bc FT’t I A a-cTO 

s£i^ I OB 'a oc- 4 ^ ^n?f ad ae i «r*rf«i ^ c^, 
A %?r >ii DE-ii ^«r^j ^TfsT "^iTf^i:^ i 

6. c^^ vii^fB 

'Q >nf5It^^ ’^'^-«nfTi?F >I5JCTO«I Cf*f TO I 

7. ABCD ^ ^tsRT AC 'S BD 

>fv- 

M^to I 

8. vii^fB ^tc9i, cm \ 

9. AB c^ ^ ^»t PQ «rjl-4?r ad i c^, 
ilPAD- ZQAB. 

10. CT (?Fm >ff^ S(%1 

»?Ttrf?r*i «fn *fRiTi ^«rhi«i 

»l1lt«9t9f i 
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11. I fsf® 

OT -JS^^ 2j^fe| ^ 

^jl I 

12. AB '6 AC vil^pfS f^l^i >ot^^ I ^QQ fT^T 

D C^-C^*f R^l OT*1 C5^, £ ABD+ / ACDss»vil^f5 I 

13. AB vij^fB ^TlJj Q AP 'Q AQ' 

R '€ S C^ff I «i?t®l C^, RPS '6 RQS C^*l“ 

^ I 

14. ABCD vil^fB I AQ '8 DC P f^=^r® 

^f5® AD 'Q BC TTOT Q %C® CW*r I «!^t*l C«, APC 'S ACa 

C^T®I^C^^ niP^ I 

15. A '6 B-C^F^ P ^ PQ 

J^T^rr^*! I c?f, PQ, AB-C^ ^TT»I plBif 

I 

16. ^|f5 >^>rr^?f'PT >T^5ic^^rg stc^j^fSc^ c^m^ >!5?'t?[- 

*r»4 I 

17. c^jf fm c^Tsf ?tc® 

c^ (7Ft®i ®t^l ^ fH^ 

(psr CTO 'ii^fS c^tc*f?f t^s®i I 

18. ABCD AB '8 CD f^^fft® 

f^i^C® BC 'S DA ’^f?® ^^(1 Q f^®5r® I '2f^*l C^, 

PBC '8 QAB f3F|TO(? O f^^C® C^ff P, O, a 

'ilTO^ I 



TT’ffm sr€mi 

29 

I 

( To find out the centre of a given circle. ) 



ABC f ’^US I 

«ngir : ABC AB '« BC, ’§tf5 ^Tl I 

AB 5]? DE BC m FG 

? I SIR ^mi o c^*f I 

O ABC cm I 

(2(3rf*l t DE, AB ^1--£l^ ^ sISIR^'Q^ ; DE 

'S B 1 

FQ, BC FG R«rm fifrSPf fH 

'« C ^Sip^ I 

O DE FG-va^ l O f^*^A, B 'S C 

lr$ I 

.*. o f^, ABC fC^ C^m I ^ 

aiTO s cm^ Ffrn^ cme ^ 
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( To bisect « given arc. ) 
B 



ABC •, >l'Slf^^fQ^ ^■\l'^ I 

: AC AC C?I^ BD ^ I 

BD, ABC B ^ I ABC B 

5^trRs^ 1 

<r*rr*is AB, BC I 

BD C?f^ AC-i^lir BD A '9 C 

•'. AB“BC. 

^Jl AB 'Q BC ^1 f^a AB Ff<t - BC Ft*i I 

.*. ABC ^T’t B ^rs ' 


cfjtfTf^ff ?3T^ 

1. c>m ^ ^ 

br^T ®t^ ^'®^1 fitcaT^^ i 

^ C’m^ ’ifHtw C5ir^ T8f6^ ^•- ^ ^ 

^ a>re cwrrt"t ’I'lWf 


4fnt«R I 
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, pfer ^T^tc^lV Mj ^1 I 

• ' 

2. pt^5f^Fl?P?|icn ^^C5f f^#lf<t^ ^fspt^wf^ ^"^• 

«mr«fi ^ fitam !— 

(a) ^fkt w I 

{h) c^m fsrfll >i?f5ic^^mr f^iW 

t fHf® f^i ^*nr ?i^ i 

(c) ^ ^ TO, vil^lsT 

»rTO*f’^ I 

( 

S ^1 I 

{d) CTO ^?icitrc^ "^4 to, ^^^• 

|C^(TOR*5^’fTOn’!f I 
* 

f^f5l ^it’itc^^ itfcTO >(TO 

?j^^^T5T>I^TO^ I 

t ^ *t^TOCb^fl >l«<iw^mci(il m^'l> cTO«I^ 'S 

’rf^'Q^ I 

if) CTO I filfti ^ TO, 

C^f^ ^TOn«l I 

S ftfti pfB^ »D^fB p I pfB^ 

4twf^ ^5it«f's ftfti plB^ ^ 7 I 
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7m ^ ^ 

«i^*i I 

( To construct a circle with | ^iven radius to pass through 
two given points.) 



JIC 51 A '6 B ^f 5 m fulfil mi 1 4 ?R P 

A 'e B m-v£i^i 

’TO I 

S AB TsW AB-vS^ CD m 1 i£|« 1 it, 

A-c«f cm ^tsi ^jTf(t< ?F?r I ^r:;;i m, 

mfS cD-c^ o m ^ I o-c^ cm OA ^1 OB 5uT5rf< 

AEB ^ ^ m I AEB ^ I 

<S|irt*l s AB C?f^mr CD ; CD mt^ tslcw^ 

A'a B ^C® I .*. OA = OBsm. * 

AEB fs|f 5 l A 'Q B I 

s ^jT^t«f ^f*r 

’fjsm ^ ^ I 
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32 

« 

0 

(Toconstruct a circle passing through two given points and 
having Its centre on a given straight line.) 



F 


TO A « B CD i£l?pf5 filfti I 

Ul^jg ^ TO Tf5l A '6 B 111(1 f^1 

cif® CD I 

TOl S AB i£l^^ AB-vi|? EF ^1F5( I 

TO EF Ci% CD-C^ 0 C^lf TO I 0-C^ C^ 

OA ?( ^srfi? ^JT^lTlf ABQ pfB I ABQ p I 

(2!fS(t«l S EF, AB-C^^ EF 

A « B I /. OA-OB. 

/. o cm oA-?r f\■^u ^jt’ffif agb 

A'S B m AQB C^2g 0, CD C?f^ 

wiAi t TORtffe ftfii 

»wi^,TOT5T^5r I 



^ - 

iffTRns 


15^ 


33 

fs Tr^%t5T fsnp 

(To construct a circle to touch a given circle and a given 
straight line at a given point.)* 



o f^fwi ^16^1 v£i?[^ fi(fwl AB c 

c I 

l C AB CD 31V 'SIVJT I 0 

AB ( ^1, AB V(Vif I VC? vil^ 31V 

E 'Q Cftf 1 CE I VC? CE f^fBc^ Q 

C^»f ^C^ I OQ ^C^ vfV"® ^f^C31 Vfv^ OG CV? CD-C^ 

P f^=^C'® C^V ^C^ I 

lilV? p-c^‘ C^ai PC VIPlT«f CDG fs ^v? ^c»r 

'Vfl^ ^ I 

«|Ht*t S PC ?JTVT< AB-^i)? C f^C^ »1V •, CDG AB- 

CV C f^C^ ^V1C^ I 

Vltvni, ZOGE»fV2J'^*f ZCGP ZOEG«v5|^? Zpca 

( V EF !PCD >VV^ EC ^^*nr ) I OE = OG ( 

VJTVT^f Vf^Vl ) •, 
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5ff^ 


ZOEQ= ZOQE 

Z PCQ ■ Z CQP i - PQ. 

s EQ-m FQ 'Wtfw ^f^'S 

5^*vftT;5j 34 

»p rf^Tfgi I 

( To draw a circle of given radius touching two ffitcrsccting 
straight lines.) 



AB 'S AC A 

r I ^ ^ ^ ^r® ^t^ri ab ^ 

AC-C^ ’M ^ I 

S Z BAC-v^l^ ad AB am A %pa AE ^ ^WW 

^ I AE r-^iRT ^Ffwl AF TtfSid 3^8 F AE 

^*f?r FO 'Sl^ ^ I “ FO C?R AD-C^ O C^ ^ I 

*£|^ 0-C^ <?Rg ^Tl FA r QHK ^ | 

-QHK f5 I 

(2|irt«is ABa^inf 0 I 

Ul^R, AQOF } /. OQ«AF»r, OQ, AB-iil?r 

91^ ^£^^^^ Oy iBAC-m I 

.*. GHK fS AB >8 AC-C^ I 
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?»^ fsrf^ *>^1^ I 

( Tb draw a circle passing t^tough a given point and touching 
two given parallel straight lines.) 



X 'il'^fB AB 'Q CD f^l I 

iS(sm vD^fB fS ?pf^ AB vs CD-C’? V*)^^ X ^ 

(?K^5T E ef 

'^■<11 EF OT AB-C^ F TO I EF-tS13r QH 91^ ^%'8^tB 

I v£<itiR, X-C^ Cfm '£i^\ EG ^1 FQ-C^ 

^-Fr*t ^ I M*ff5 C’SR QH-C*F 0 P f^[55p5 C^^T TO I 
0 P-C^ OX Tl PX ^t>rt*f 91^ ^ ^ I 

istrsK^ I 

(2firt®l • BF» QH '2fC'®7r? EF-Ulir spj . 

i FQ = EG •, GH om «llW^ AB '« 

CD 1 AB ^8 CD ^ 01^35*1 ^- 

isf^ CTO? GH i ^iTf?, OX = PX - EG * FG. 

0 ?1'P-C^C^?^ OX?1 PX’iJTW®!^ f3«I3R5f^C9I> 
^ AB >6 CD-C^ I 

»RWT % f^.f?=5f5 c?r^rfTO? Tff^? mfroi p m^ 

I 

WJtPl%-ll 
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1. s£(s^ fQ ^ ^ CTO 

"«1< CTO i 

2. W v£i?pf5 |<5 ^ ff?1 cTO f^l f5C^ 

•m 4 ^r3?r cTO ^ • 

3. »ii*R lii^fS ^ ?rr5i ^f5 

’i^cTOr^ wfnrTO >iarf^TOr <^1^ ^ i 

4. 3‘5 C’f. f^. I 

2*4 c^. % ^fB fg ^rroi P f^*5. f^l 

5. viii;^ TOH C^m >1 w?rTO 

c^-cTO ^r?i c?r-cTO 

"^4 I 

6. CTO ^JTTTC^f^ ^D5I5T ^5j5f5 ^^'Hr 

CTO f^f¥^ oq^^ ^rf^i 

•*44 I 

7. ^5|=T iii^fB ?F?r, TO1 <^t^ 

a4l's **44 I 

8. fsjf^l ^»iT4Prf4^ ^t??1 c^5Tf5ff^^ 

fH’ft^ **44 ^flC4 1 

9. ^£14^ ^S{ 4^^, f^fil >i^9ic?41 

fSC^ **44 ^1^4 I 



Ef^ ^<nT5r 

miruro^ fBxm mmVT vm mnr 

(Construction oi different designs by 
. GeomeyrK Figures) 

C'StiRl CTsfl, f3P|^, I ^?Wf7 

C^t^1 ^ 

iifr^ ftc?? \m\hx 

f^aiKPT^ I 

Fin I vilt Frn c^ 

ci«f 

I «^tnr 

6-fB >i3it!? ^^r*l i^z^ I 

c^s, ^ nim] I 



9 ^ 2. C^ C^-R ?JJt’^T«f-t^fnl 

^ I *ff^f^fBc^ ^fB 

»pqt5^ ^^Z*\ ■RW I 
C^'C^tH *f51*M^ ^ ^f^C®T fpillTf^ 

nt'e^rl I 



in^ 3. cwH m% f® I 

C«l-C^TJ( ^JT»lt< 

•lt^1 ^^T*f '®P?^ I 

^fB ^Ft’t I <2(1^ 

cfc^fs ®i^ 

|^BT*f fBarfl%'3 •TN’Bl I 



1<64 




4. 3 ^^C"f ^ I 



«D«r5r «f«(i5i c^m 

<frc< iD^fS 'Sf?^ ^ I 

ftw MfSy 

^ *■ 

^ *£i^\ ^*r?, 

c*ir?l'3‘ f^nfl'® fw ^*Rr 


'sj^ ?p?f I >i^9fc^4rtf5c^ ^Tt^ '®i?^ 

»ra»Tnr«JTf5 ^f|Tl fl3ri1%^ i 


•r^ 5. c^-c’iFR ^jt^t«ff^f^i 

jpinR 6 f^’f- 



f^^sfii^ «ii^f5t«F ^tff f^?i1 >[f^^ 

c^a m I f^'^fB ?rmr*r ntefl 

cn»i I f^5jfB ^jt^c«r?r c^ai 

^Ri(1 f^srfB ^^-Ffn 'snysT f^arrf?^ 

^pgrfB I 


6. of-c^u ^rr^T^ff^fni nf^c^ 



’isi'R 6 ^<z^ nnrmfn 

I vfit «mc^ cfi e-fB 

6-fB fBiitf^'® sj^fB 

I 






'simi «rrf^ 

[ 114 <5^^ 3 31 3ITO c^ w v5t^ 

^TfC^ Ortho centre ) ^ I vii^ ^^3inRr nT^f 

C^ nre^fl TT^ ^-SplgSf ( Pedal-triangle ) I 

«jr®w| 1. 

♦rr*r-fl^«i^ c^«rijf9fc’p i 

f 

5ft^f ABC A, B 'a c 

TTf-sf^ni 

9I^3[? AD, BE ^ CF O Cff I 

DEF I 

c2fsrr‘l ^f^r® C^, AD, BE 'Q CF 

ZFDE, ZDEF 'Q ^EFD 

( 2 jirf«l s V z OFB '8 z oDB 

1 >l^n ; /. BDOF I 

.-. Z ODF « Z OBF ( ^f^9l ) I 

V ZCFB= ZBEC-l ; •'• BCEF I 

Z EBF - z ECF, Z OBF = Z OCE. .-. Z ODF » Z OCE. 
t(5f^r?r, Z ODC '8 Z OEC SfC^JC^ W^«l ODCE 5^"^ I 

/. Z OCE -Z ODE. 

.-. Z ODE = Z ODF, ad, Z FDE-«£;? I 

OT*I ?f? C![, BE '6 CF ZFED ZDFE-C^ 

1- c^r-c^T^i m ^ fl^c«r?r cr 

CTT*i ^ ^ ^ i 

2. *fT*r-%:«nr c^<m ^15 m c^ 

^ n?r^ >if^ ’T^Tsi c^*! TO I 


A 



3. ABC 2a, 2b 'Q 2C C^C*(^ 

I 

4. Adef 5tf^ ^bq ^%:»T 

DEC, AEF, FBD 'S ABC I 

^ f^g s l 2. 




TO m, /fbc f^^?r ’Tfl 

C^ P BC, CA 'S AB-^£1^ 

^n?r ^<tTaR5( PD, PE '« PF «iw I 
amt*! C^, D, E ^8 F 

9B(^ I PA, PC, DE '8 EF ^ I 



{fi|l(t«( S V Z PEA '6 z PFA fifr®!^ W^*t •, 

.*. PEAF I 

.*. Z PEF -= Z PAF ( ) I 

^mr^, z PDC 'e z PEC «fr®TC^ w’fT*! 

pc-»i|^ vi)^ ’TUf •, .'. PE DC ^"5^ I 

.*. ZPED+ZPCD«2>iTOt*l I 
*|^n, APBC Z PAF« Z PCD. 

.*. Z PED+ Z PEF - 2 W’FT*! I >lf9f^ C^*!; 

.*. ED 'e EF D, E 'S F f^31? I 


isi^! ^3IC^ ♦Tftff^ f^fS C^ 

( Pedal line or Simson line ) TO I 

3. *£l^$ CTO fasTO^ 

[ €ff^ 2-»ll7 I ] 

^♦mfNc*w • 
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p ABC *BC, CA ^ AB Tff? «#5 ^IWT D, E 

« F DEF 3!??n:^<r?r i 

tsm*! ^1%^ c^, p, ABC ^n?r i 

ITfSf S PA '8 PC m I 

(2[irf*l s ^ PEC« /i PDC - I TC^*I PC-vfl?[ TOf 

I 

.*. PE DC ^ I 

/. Z PEF = ^ PCD I PCB. 

V L PEA = L PFA -1 ; 

.*. PEAF v£|^ I 

:. Z PEF =® Z PAF ( ) I 

A /. PCB = Z PAF. PABC ^ P, ABC 

«ns*Niit 29 

1. 0, ABC 91^f^'l mn CT, ZBAC+i^BOC-2 

WPt'fl 

2. 0, ABC RrfC^ AO ^%1 ^ C^3T BC 

7f D f^wfBir Q cflf ^f^9f I fil5lT«l c^, 

)0-DQ. [CU. 1944] 

3. ABC P ^ BC ^ 

*D TO ^11 ^ Q c^*r 

m ^ c^, AQ, p fr?jr ^?rm i 







3 ^ 

(Triangles and Circles) 

1 


«rl?r5W5s 

(i) ^n'®CTOl?f’ff^^?l1=2( 2t^)-, 

> 

(ii) '5it?^5CTO?r = br^ X ) •, 

<21^ 


«f^= 


c^ajTpgT 


() I 


(iii) 

35P^( Diagonal) I 

«(%fW I 


.-. (^<)®-(MT);+(«f^)® 

■•fifjl f^P3[, Nj - AB Tf?* 4 C»I. f^. 

«{^-AD C5|. f«(. 

.■. c^w?*t»4x3’n 12^^ C>1. R 
♦ffi^=2(4+3) 14 C>f. f^. 

^<e n/4«+3~3 ^ 5 cn. R I 
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■ 

* 

S I* 

=4x^, 

A c^m X (^< )2 f 


ifrti|«| 1 . 960 Wt^ 'il^*s ^?[ Mr 

« 4TO 7:5 I c^?»t ? 

'WRprm, ^-J. ^1. &i<fi-ix«t^i 

=2 (Ml+4f^)» 2 (J X ) 

-2xJ;?x«(^—®B'^x«t^=960ftfet^ I 

=5Wn, it?^=280 ftM I 

.% Cfsi?*! - 200 X 280 =56000 ^# 1 ^ I 


^ftel*l 2. cW9[ 900 l ^ ^'srTCs? 

3 bt<J >8 2 ftM "Tfa ? 

♦rr^m i 

CV3PF9I 


fidi •fTO^ 


C^3W®[ 


.900 S)#ST5 ,-n 
6 
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1 

1. 12 c^.% N8 __ft.} 

I 

2. ^tcsra n^5%?rl 900 ft^ w 
i£tc^ 5 ; 4. ^srfB?r (7«f3^9| ^ ^ 

3. <2(c^ fts«l I (53f^ 3*75 

^cc4& c^rr^ nc^ i87-5o ^t^i i ^f5?r '« 4r^ 

I 

4. ^iT'irfftffii ft^xi ft^N ?^c»r, 50’BR 

WT3I m arrftc^ ? 

5. 17 ft^tf fii, 13 <2f^ v£|^; 15 ft^ 

( 4 ft. X 3 ft.) ftjJffB w\^l9[\ I Ffft CJf'S^ e(f% 

15 5f. n. ft’lTC^f, csit^ ^ W ? 

[ 5Tft cwTc®T?r »2 X (bri+«(;) X ^: ] 

6. 4 v£i?f ( Are ) I 

1 ft^T^ <£1^15 «(Tc^ I nm ft?ii ^ fiffi 

^ifftto 18 n. w ft»rrc^ ^ f 

7. vi|<Ff5 fif’? 'S afft^ 5 : 4 : 3 i 

?f^c>i®ftto 5 ^.. n. ft>fTc:^ to ctf^rr^isft 388 

80 n. ^^c®l 1 '8 ? 

8. ‘il’ffS Jirn 20 ft^T?ri to c’Fn^psr 's 

ft<^ I 

9. 200 ft^^ ff< '6 100 ft&T?f to?r 

2 ft^ft ^m\ ^Tcf I ft^T5 ^ «rm ^?ii 

■^ml5 ^ ^^ij 20 ^r^i 

^^1 ^ill5 ^rftc’T ? 

10. i£l^f5 C^3S^ 396 ft. <211^ 2} '«rt I 

ft^cj 25 1 n. ft’rrc^ ^ c’fch^ ^ ? 



H- (vsvtr 

( Area of a Triangle ) 

(i) ^rt^rai wff^, *£i^^ >isil^ ^buvfttRfnl 

- Q 

A A 




vs ^£15?|5 sjcsfj fai^fB?r c^im 

w^\ ^T®mara(:^3i^='ff^x^B5^ ;■ 

.*. fargcw^ CHIP'S! X X ^5F®1 I 

f^ 3 i^ 9 , ABC ^ x bc x ad. 

1. # 15 12 fsi^; 

«[Jr^^eff5?I C’^'iPPr-lx 15 X 12=90 I 

(ii) a-CTO IW^C^RT ^U\ 

*il^lt«ij, (r»F3pp9i fs[f^ ?rr^: 

CWF»f= V^j{j-a)(5-fcX^-c), 
a, &'6cf^5ff5TfI^b!<(j^£i^^2i=3a+6+c=f3i^^ 

^?rta«l 2. c^ t^fs h<j =^««rfaR:^, 9 c>r. 

12 C»I. f^[. 'S 15 (71.1^. C^^9T ^ ? 

2s=9+12+15-36 cn. r i 
'» l<-*fM^=18 (7f. R I 

.*. faFfSffBir c^aj?9i= Vs{s-a){s-b){s-c) <?f. f^- 

- */18(18-9X18-12X18-15) C^. 

-V"18.9. 6.3-54^^C>T.f^. I 






; 

♦nr^ •w 

^ ^1 s(^ *rfn I 


,*. * fai'^c^^ =4 X A 

ABC 

= 4XBCXAB. 

^r^r, f^tt^mm*!^ ’?3itfjfr^, 

( 'Stf^s^ )^ » ('ff^ )® + ( )® 

AC®-AB® + BC® 



/. AB = '/AC‘^-BC 


1 


BC « V"AC** - AB® I 

'® ‘ippfS TO bi^i 

fas^f5?f cfiw WR1 I 

15 fi[. vs 12 % ? 

fa!^?f = -I X X ^55^ 

»4x(15xl2)^^f^ 

»90 I 

8,1«^4. >il>rf! Wft*itf«fc^’ 341^ -M4 4f(e 411E 

39 C^as^ ^ * 

>!5rc^l >1^*1-^ TO _ 

=-/fi5F9Ci6ft-4^S6ft-l«'^'* 

... fi^84«®W-i’<30)cl6’rtft.-2404«4' 
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3(C5r ABC Mi a a bc 

AD ^ few D f^’^BC-'^l? I 

^ /. gBD«OC“iBCe|‘ 

'Sm.% f31^?«rf6^ ^55^-AD»-/AB®-BD® 



“ N/|a* 


-/a 

-a. 


.*. X ®b6Sft 1 

ssJXBCX AD 
i/^ Q 

= ( V3 -1732 m ) 


^jftf?(«l 5- 5TT5?r Mi 16 c>t. f^. 

CS?5W»1 ^ v 

i/^ 5 

4iif^ (16)® ^icn. % 

-1732x64 R 
= 110*85 ^^5T. t^. 1 

6. 4^f5 >i5if^?rri? ^ii^c®f?r ^^\^ 4^15 25 R 4^^ 

30 f^. ^t?r w ? 

«{ff^ t^wf5ir ^«r-»fMj(1 J*.5(25 + 25+30) t^.«40 R 

.*. - /7(i-a)(5-fc)(7^c) 

“ /40(40“-25)(40 - 25X40 - SO") 

--/40.15.15.10’t^- 
=300 I 



' l?7 

7. ntc^ *11/’wnspnr 12 f^., 25 R « 

R I «tR 10 n. Ff^nsi ^prrtr® 

?1 TO ? 

(12+25+53) R=70R 
.*. 'sitT-nR^N^SSR I • 

tair?t«l C*P3[^ “ V 35(35 - 12X35 ~25)(35 - 33) 

-'/M:2r. ioTF^^. 

^ -127 f^. ( ) I 

.*. ^5= 127 X10 5T. n.“ 12 ^ 70 K. n. I 

8. CTO RlfCef^ f^irf5 ^<«lta?C5l 8 15 « 17 

??^C9F, R*t?[*r^ CTO TO?r ^n?r ^ic^ir ^sf^j 

[n? 

»-fiiigill f?I^ «20 I ^ 

.*. c»fi5^« v^20(20 - 8)(20^^^)(20— 17) 

= V20.12.5.3 ^‘sfR.=60 I 

Rrfarts? «fRcaf, 

T^ 51^, farfBff&sr ^55^1 i 
afPf ^6F®1 » R. I 

TO1 far^erfS^ (^5^=4 X17 X a; 

/. 60 ^<R.=4xl7x a: ^-sfR. 

120-17;c a;- 7*058 
.% Rcf^ ^ =7*058 RfeR I 

«WTOri 2 

1. ai’ffS Rnc^?r ^R 17 <?[. R. 12 c^f. R. i farfwfS^ 

'31^^ f 

2. C^Ff«T ^R 10 R^R 35 C*I. R ^TO 

TO5|R—18 
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3. C^V 250 j ^ ^m\ 30 ^ 

4. C^ 6300 90 

^66^ ^ ? * 

5. vi)^ f^«r^ <9 5:7-, cwm^ 

315 ^ ^ i^n ? 

6. ^«nr t^sffS ^n. ^**113^3115 f^., 18 f^. '« 25 f^f. ^:9! 

?P^ ? 

7. ispffff f^«R[ ^ ^r«rfapr;r 36 f^i^ 'e' 48 j 

*ff^^ 144 f3i^ #:»T, ^^tsr ? 

8 . f^sffS ?f<*rfa?C3l 15 t^., 20 f^.'« 25 f^t^ 

^«ff5^ vii^^ c^*l 

« 

9. f^wTff^ c’^m nrfQfii^ 143 f^t?, 4o: 

sn^\ 440 f^^ts I < 2 jfi ^rr^i 25 3^. *r. ^ 

cttt> <tmi ? 

10. uq^pfB 48 

13 ; 14 ; 15 faj^«rfB? C^pai^psi ^ ? 

11. «ij^ >l3ic?Ff% 637 Cf\. fs[. 24i 

C^. j^. ^91, C^3F9r ? 

12. >f3ic^tl 5i3if^3ri^ ^'^ff> 25 ?^»r 

^T?r c-jfK^sr f 

13. C^T3? >13!^TW 12 f^. %®I, C^3fS| 

14. ^m\ 48 f^fenr cwr 

15. 3i3rf^^tf fwfim 5 : 8 i ^ 

*ff^^ 306 C»l. f^. ^C9f. C’*P53P91 7fss f 

16. ' (^m9\ 288 hi 

f^<f I _ 



(Circumference and area of circles) 

«I 
^15 '^^1 ill i 

w (*n^) fim m^^ i w-oi^ ^^iii?r 3*14159, 

1^ orf^ ¥'• 



c c==2Trr-, ^1, r 

^lrtf?l*l 1- ^ ^ 

.•. ^ X 42 Cf\. fsi. 

=^S^.^42c^. R-132CT.f^. I 

^ft^^«| 2. c^f'-f 

y ’ 

*ff?fi(=2w X f;'«^ 

.% -y^- 2 X ^T?- ^ 

-1Z!^^2-=28 C’!. R I 
2x22 

^,^<1 3* ‘«’tl8 St-'fH ’ITI’I ‘8 W. ft. I 352 WH f1 

5t^ *11^^ • r • 

5P^ .(ftfij=IT X mT3’in^ “ V ^ 28 88 a R • 
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t , 

88 c^i. \ 

/. 352 ^i 35200 C^. % mt^ Tl 400 ^t^l 

I 

C' 

^frt?r®i 4. 63 c»T. f^. ^t^i «tf^ f^f^ 5 i 

“ ir X FTTO ^T»! - X 63 ^1 198 C^. fk. I 

/, fi(f^ 5 X198 ^1 990 (7f. R ^?r I 

/. ^1594 f^^T?r ’jpr I 

^f^W^=»594 ) I 


C^-C^s{ C’>?3PF®I - TT X ^t*^T*r )® ( *^1^ ) 

.% (^mT^)®=^-} 

IT 

j*. '■^rr^t5r= J'^um (^m^-Tir 

^ftf?l*l 5. CTO 14 C5|. R I ^TO C»PiWiT ^ f 

c^3i^p5f ■i»^» X14 X 14 ^^51. f^.« 616 C^. R I 

^TO?r«l 6. C^35^ 3850 C>#f^ I ^TO 

I 

f§fB?r ^jT»it«r=» Csw^l-j-TT <^* V 3:^50—^ f^- 

“-/sHBOx^ C’T* f^ '= n/175x 7 C»T. R*35 CT. fi|. f 
/. • ■f^f’l ^Rfn«2X V-X 35 c^. =220 C^. % I 


7. v£l^fB fc^ 88 } ^TO C^F3W^ ^ f . 

’^<=*ttlf^-r2’r = 88-r2X^C>l. R 


• « 


88x7 1 . ft, e 
“2x22“^^ 

c^^m* V X14 X14 t^. “616 ft. I 
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(Circular ting) i ry^%^ C’^m^ C*FWf 

^vi-i c^d^it^t^i cw3i^»i *(t^ii1 

Tf^ I *fT<^jr^ 

^1I 

•Tffif ta 0-c^5g1?r^^^,lfS^ 

^»ft<=OB:afR vn^^ ’fsrs^rfS? ^TKin 

— OA =s r. 

C^3i?p5T = 7r(R2-r2) 

^irtlR«l 8. 21C5^. f^i. 'e 14 

CT. f^. I c’lt^it^T^ m 1 

cirr^it^ c^3i^R 

= 7 r X [( ^Jt>lt«f )® “( ^Jt^K )* J c>1. % 
«TT X [(21)2 - (14)2] f^ 

=352.X (21 +14)(21 -14) f^. 

« X 35 X 7 % - 770 f^. I 

^wlf^«l 9. f§m? ^tf^’i'h-c#^ ?t^T?r 

nfIfV ^c*i'>fi 66 ?l<f I *ff^>i?r f5(<? \ 

' JIC5[ ^T>lt«f R ’^Jt»l1«fr fttTT I 

.*. nf5f^=27rR fsr. <£i^^ ♦lfl[f^=2ffr f^l. 

*. *r^^^'®i^^=27r(R“r)R*2x^2y*^R->r)f^. 

«nr3 2 X ^V®*(R -r)=66 

.-. (r - y)« ?n 10 5 fsi^t?, f^C<ll »10*5 fsi^ I 

10. 50 f§T^ c^m FTftw 

5 fr. t n 

fgryt? (?nOT x 50* 

f>W3ra C^^«irx552 ^#1. 
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c 

/. «ir(55*-SO)® 

-Vx(55+50X55-50) ^ 

=V X105 X 5 ^^f^.^1650 I 

«W«rtwi 3^ 

1. fguRi? *fRR :— 

(i) Uc^.% (ii) 98 (?i.R. (ill) 35 

2 . RkRR® nRR-RRfI Rf?i ^?r- * 

(i) eSC’T.a (ii) 44 a (lii) 3*52 

3. psa?r c^ui^ a<? ^T5tc«ni 

(i) 56Wnr (ii) 112c>T.a (iii) 35 

(iv) 1*4 R^ 

4. ^®Rnr ^?r, ^T5Tc*r^ c^app^f— 

(i) 616^-^^. a (ii) 20626 ^^fR^ 

5. c*p-5^5f aa *fRR— 

(i) 176CJI, a (ii) 33 R^^ 

6. 5«sR?r *fRR aa capapR— 

(i) 2464 ^^R^a (li) 34650 R. 

7. ai^f5 sra c^z^C'Q 3 I ^ ^ 63 

CT. a %5T ’rr^f5?r ^Rsr^’r ^ ? 

8. mfn FT’Tfl 3 f^. R. 520 R^t? *f«r 280 

TOT} ^>rr< aa ^ I 

9. «tf^ R^T^r 1 50 *r. R^rrc^ 84 R^ir ?m»fRRI 

«fR?r ^tRR:^ cm Rr® ^?r5 nfk^ ? 

10. 65 R^nr ^jaRRI ^fcsni ttRc^ ^rRRc^ 10 

R^ «t»r^ ^tvi ?rfatcw i c^app^i ? 

11. vii^f5 5^ftc«F 'iiffS ?rT^ i c<FC5f 

•fRR 259 R?r?f ^r^ ^fRnr? Rc^j *fRR 325 R^nr i ^iwk Rwr 

aa 
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12. 4 «M^ TW I 

^rtvhr c*^Ji*f*i 1056 ^Wt c*F3ifN ^ ? 

13. c^ nf^R '« ^tu\% ^siwF^r 75 fk^ i ^?r ^t>rt< 

^ i’ ^t' 

14. ^rwr^f^r crf’f^^i 21R 
44 f^. I ^inr w f 

15. ^f5 ^rm ^t»rt< 5 f^. 's 12 f^. i >f#a 

«16. ^ 5ijt5itc«r?r 2:3 iTii^nr 

9; 10. ^ 7 50 n. 

^ w? 

♦17. CTO ^1% ^^TO c^im ^3R c*rt^ 

a ^^f5?r ’ff^R ^%l «iTfw$ c?[ w ^’fwl 45 c>!C^'a 

^ 9iTf^ffc5' c9rr^^ ’ff^m ^*^1? 4'8 Rpc«itR^t< ^^§tto 
c^arfB^r ^jt»i ? 

*18. 14 f^nr ‘ii^fB ^^caR ftRw ^*nr uiRfB 

^5? ?F?n I 5i*«j< c^arfB? c^ai^. w ? c^atfB^ cwl 

«ff% RtTc?r 25 ?f. n. ^ ? 





( Surface Areas and Volumes of Solids ) 

^1?l^ ( Dimension ) S <21^ T1 ^1 ^65^1— 

t^^f5 «fR5rfr«t^ »ltal i 

fR3S?r (i) (ii) b{^j 'S <£i^ ^1 (lii) «2f^ >8 to 

^rrf^csi 'sitf^ 

=rt^ I 

(Solid) g CT bf^j, m, c^*r Ti ^wi 'siK 

^stfTR’tt^ ^®ii I f^^i^tan-RRI ^rrRf^ fp® 

(VoRimc) 2 c^r nR^n*! o 

^Cii^l5 ^Rw?r OT'STI I 




^ to j ^*1 ^ ^fro ^prn vs 

^riro fipRjitop I 
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m ( Surface ) s ^ ^ Tl ^ ^ ■ 

?? I ?rl ^ ^1 ^S(t^ I (7R^, KSf^ 

TO ^9f; f^i TO5r?r pl5 ^511 

^181^ ( Polyhedron )^s CTO TO1 1 

FffIfB dC^t^R I 

*ft? ( Kdge ) s (TFtR RRW ^f5 

^ (3rTO 

«rf? Rc®T f 

( Vertex ) S 1^ R1 TO <R C# 

R^n ?!f 1 

(Diagonal) g ^f5 f^nfhS S}|^-R^CTO^ 3?<R5rl f^ I 

( Parallelopipcd ) S (R CRt^ ^ ^TTO 

n«i*TO RTOTOi, 'TOtr^p orlTOi Rc^ I c^<ic»w 

R-paffe *f1?, ^T^fg 5|l^|^'« Fff^fS RS< iilR^ ^ I 



II. 515n^?t (^^91 ( Rectangular Parallelepiped ) t 

f^R# TO fRf^^ 

I *ft<^ ta AB, AF 'Q AD 
TO f^fiJ A I 

^TO1 ^’^iiaRR 

^65^ I 

b(^, ^ 

^^liapiR a b *£i^ 'S c *(^1 ^9' 


F — — 

D ^-'PV 

/ ! 

C' /- iG 

K 

> 

^ .-.:^ 
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’^TOi^ ’flT^ 

« 

C^^, ^«F»I=MjX4h[X^55^, 

4r?X^65^ 

bf^X^65^* 

^55^=r-J^ I 

W5T = ^«f'^X«f-?X^55^1, 

= V (^(f^i )3x(«n?^x ( ^ws \)® 

^Jf^TX fif^ ) X ( X ^55^ ) X ( «f^x ) 

= "V^ l^srfB >Tfsf?^ aFfw ’®'i^5| I 

CT^*t^Tf5^ *|cfer C^SPP®! ( Area of the whole surface ) 

-2(ab+hc+ca) ^fsf 

^c4?l i^*V^fl2+l,2 + c2 *£|^?15 I 

i[ AH br«lT I f5'5 

-AH®s=Aq2 + GH® = AB® + BQ2 + GH2 

= AB2 + AF® + AD® = a® + h2^.c2^ ] 

!III. ( Cube ) S 

c^ wrf% dtnc®!? <2}^ 's >isit^, ^Trrc^ «in^ i 

a^b’^c. 

.*. ^?n:^?TO3i=bf^x€t^x^^ 

=(bf^)®=('5r?)® 

= ( to$1 )® I 

= a® 'SR 

^jcfer C^IW»I=6a* 

•/Sa® I 
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1 . dtncsRr br^, ^^rtapw 

i8 R, 9 ft. '6 6 f^. I '8 bKr ^ ? 

ci^*t»lfB^ '?;i^=»18x9x6^ft^-972 ^Rft^tir i 
'«^.cif;5^-2(18x 9+9x 6+^x 18) ^^fft^ 

=2(162+54+108) ^‘^fttt^=648 ’^‘^ft^ I 
>/l82+9®+6® ft^ 

== ^324+81+36ft^-21 ft^t^ I 


^irf^«l 2. ^?r Mr, «c^«( ^^rrai^ 8 c^. ft., 6 c^i. ft. 'q 

3 C>T. ft. 5^C9!, 50 ft. ^ITI, 24 ft. 8 18 ft^H 'il’ffS fittfhr 

^ftr® wsft ^ ? 


W5T=8x6x 3 ’^[^TC’T. ft. = 144 ft. I 

« 50 x 24 x is ^ ftM=so x 24 x 18 x 1000000 ^- 


'C’l^^ft^'Hl I 




50 x 24x 18x1000000 
8x5x3 


= 15,0000000. 


3. 162 c^. ft., ftW 80 c^f. ft. 

8 83 C^l. ft. I 1 c^. ft. ip ^ftr® ^ ^^fftM 

'wi ^rrftc^ ? 

wf?r 1 c^. ft., Mr, ft^ft 8 (??^ 

(162 - 2) C^. ft., (80 - 2) C^. ft. (83- 2) c^. ft. «[<f^ 160 
4:’!. ft., 78 C^. ft. 8 81 (71. ft. I 

C^3P^ = 162 X 80 X 83 ^5^ (TT. ft. 

= 1057680 (71. ft. I 

?rtr^?r (Tfsppq »160 x 78 x 81 ^ (TI. ftr. 

= 1010880 ^ (7T. ft. I 

,-. ^^(^=(1075680-1010880) ^ CT. ft. 

% 

^ =64800 ^ (71. ft. I 

4^?^, «1 c^T. ft.} wnr (?f3Pf*T=64800 7f. ft. 

=6'48 ^^fftlM I 
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4. ^^\■^ mm 1 f»c9iMls[ 5 fstni bKj, 3 

< 51 ^^ bl'^J, >Si^ >6 «lin «ff^?1, C^^t55t^ 

“5x3x4 « 60 60,000000 ^ (?f^tt^ I 

f^&t? ^»fh 1000 (pf. R wc^i^r 'Q^sT 1 f^.'sn. 

.*. 60,000000 ^ C>T. R '8^ =*60,000 f^.^TI. I 

^ift^*i 5. v«)^ '3»ic«fc»i? 3(16*25 f^. i- 

s^rifS^ ^i^, c^w 'e ^ I 

«Jr$T^ - VM6'^5 c^-1^. “ 17*5 (?f. f^. I 

- 6 X SC6'25 c^. fir.»1837*5 ^"sf (7|. f^. i 

Wll-(17‘5)3 t>i.-5359*375 ^ (?r. f^. I 

c^nf? f^^'®«i I 675 w 

^ Jiwff m - ^ f^[. 

^t^1 3x f^. bt'Sfj 6x fir. i 

.*. «5k>fC*l? -2(x.3x + 3x,6x + 6x.x) ^^fii^Tir 

■■54a;2 I 

.*. 54ac 2-675 (<2ftft^>lTnr) ^1, ;c2=%V 

x^iV2^> 

-*. C5)*\^%^ 'siTOir «i V2 X a-iVa X 6.| V2 

.UjP /2 ^ ^ a 

^ R -798 ^ R ( tfff? ) I 
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7. ^^15 cp't’tc^nr lo ?ft 

«9 12 I ^ I 

?F<=: / ^2 +2,2^2 f^. 

'.*. a®+fe®+c®■■ 100**»(1) a+&+c=®12***(2) 

(a+b+c)® “a®+&®+c3+2(afe+&c+ca) 

^?rr^ (12)® = 100+ 2{ah +be+ ca) 

^1, 2(ab+bc+ca) = 144—100-=44 , 
z* <3^prc»i?r (7^3[^5i=»44 i 

8. W=f?r ^l^T3?C5? 3 C>f. t^., 4 c^. % 

^ 5 c^. RI ^f? mM ^1 

KH cn. R. itz^ f 

\5rfTO = ( ?ft5 )3 ^ 1 

RrIS + 4^ +5*) w. R 

*216 ’5RC»^. R .*• Wf5l ^t^=f-=216 R I 
V. R=6 c^. R I 


«iwmi 4 

1. <ii^l5 C5t*fC5i?r 8 R., 'Sf'i 6 R. w 4 R. i 

2. ^fRr, R^T?f 'S ^ 55^1 12 c>i. R., 10 c^r. R 

« 

•« 4 C’f. R. ^C^I, ? 

3. ^s(c^r% C5t«tC5i?r '€ 9 R, 5 R 

■•« 6 R. '^R^rc’tir c-fas^®!'« ? 

4. ai^f5 ^«Ri 5 cn. R. ^ikwci^ 

5. ‘ii^liJ vi#ir ^ R ^ptNc'Q^ c^3i^®i 334. cf\* R. 1 


w f 
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6. CPtnwra bt^, 41^ 'Q ^55TO 4; 3:2 J 

(W5^ 1872 ^-sf <?{. % ^^»r, «rt( >6 ^56^, 

^ ¥9 1 

7. 4 c>f. t^. ^ ^¥f5 bi% 16 <?\. f5r., «i¥ 12 c’l. f^. <#19^ 

8 C*!. ft. I 4fft c*l. ft. 12 3f.n. 9l¥lfB9 9^ ¥f9rm 

¥^ W *ff¥C9 ? 

8. 4¥f5 C9!t?t9 ft*5t¥9 bl<J, 'S C99 ^9laFt5112 C9. ft.^ 

10 C9. ft. >8 8 ck ft. I ^19 ^-¥1^99 C¥31¥9r 376 9^ C9. ft. 

9. 2*16 ft. 47 C9. ft. ^65 1£19^ 12 C9. ft. iil9f5 cif'e^t’f 
fttt*! ¥f9C^ 10 C9. ft. «191, 5 C9. ft. »£|9^ 3 C9. ft. 9^ 
»rrftc9? 

' 10. 120 ft. fl<{£0 ft. ft^^ iil9fB ^^t¥t9 ^¥tW9 9TftC9 

5Tr9ftr¥ 6 ft. 49^ 75 C>}. ft. »£t9f5 «ITfl9 41^'® 9f9J^ 75 C9. ft. 
37*5 C9. ft. ‘fl9^ 25 C9. ft. ^ 9|tftC9 V 

11. ^9f& C^915I9 bf^T, 41^ vii9^ 9913^9 75 C9. ft.^ 

24 C9. ft. 'S 15 C9. ft. I 99-9lT9'®9-f9ft^ 99599 ^99 

12. 3’5 fttT9 9^9^1-f9ft| ^9fB ¥^t9T599 bf^J 4{5^9 C9^ 159 I' 

C9Tfe 236 C3|69 ^ *<59 I 4lf^ 99 C9. ft. ¥599 '&¥9 1 4119 

^59, ¥9T*ft9fB9 bf^ '8 4f^ 9^ j» 

13. 80 ¥9 ^t53i9 ¥® 50 ft. v£|9f5 ft9r(¥9-^ 9ft5^ 9^59 I 

4[|^ TO9 ¥5 9ft 7*5 9#ftT9 C95¥ 'S 150 99ft^9 ^1 Tf^ 9tft5^ 

99 ^ !ftft9 4r9 ^8 9^ 9^ V 

14. 4jt^ 99 59. ft. 10 9. n. ft9t59 *£1915 *rf^ftf995 99599 

72 ^ 90 9.9. ^9t9 9^ 9^59 ? 

15. »ii9f6 ¥¥9t< 5#rf55l9 41^ >8 99ta?5’?^20 ft., 15 ft.. 

« 4 ft. I ^91 ^^5^ 9^ ¥9 9tft9 9ft9l 9^59, ¥599 9^9^ 

1 ft. ¥ft?1 9ftt9 ? 
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16. (TTf^mr i ct. R, 6 cf\. 8 

(71. fsi. I 

^ ? * 

17. 360 f^nr fl^ 'Q 60«i|^ 24 fsitt^ 

Tm I ^ 25 n. 

^ f^. “s^P ? 

IV. (;5t<S^ ( Right circular Cylinder ) % 

a 

’5|t?l^iT ^?rttC3T C^ 

nt<^ fiC3[ OABC oc 

«iT?f^r^3rf6c?F cwrc^ri 
I ab cFTvgjB?r <5k?*f 

( ^1 I oc AB 

^^rnispc^i (Axis) v£i^^ 

(31^ ( Generating line ) ^^Tl 1 oc 

OA ^ CB ®l^ 

( Circular ends ) ^fi( ( Base ) 4 ^Rillc 5 I oc 
^WS\ ( Height ) ^ I O A ( ^1 CB )-:^ CFT^fB^T ^5ft« 

( Radius of the base ) ^5!l I 

5JCH ’pT^Tsl, cmzm Tt ^56^ h v£l^^ 'ffirsr ^mi^T r v£i^^ 
^5t?p9i=^?r c^Faiwx^Bg^ 

«7rr2 X h v£l^^ » TTr^h ^51 I 

^3Ji^fcfe[ C^®5p@I - X ^56(51 

s= 2wr X h 'A^'^ ®* 2^rh 

A^{ «iirS c'^apF»i=^3p^4?r G^paw+^i& 

C^WlW=®2ffrfe ^£|5f5p+2?r.r® ^“sf {h+t) *^1^^ I 
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c 

1. v£|^f5 ^^1 15 C^. f^. ^TT*!T< 

3*5 C^T. f^. 5 ^ap^ck 'S ^51^ ^ I 

(WH^ - 2Trr (h+r) ^-sf vi}^ 

-2x^x|(15+Jjt^^c»f.R*407 ^€c»i. f^. 

» vr^h vii?p^X X15 R - 577*5 C»r. R I 

^Wt^«i2. c^9IC5ff C^aw®! 660 

^im 14 R I f^f?I I 

f 

^ap’jck (?i?3iiFI=27rr/i vfl^ = 2x-2,«x7x/i 
.-. 22k=660 ^<TS/i = 30R| 

.*. C^9iR0Sf « rrr^h - -Y- X 49 X 30 ^irWr^T 

-4620’?Rf^^ I 

^^•1 3. TO 385 c^. R 

>*1R^ TTf’T 7 C^. f^. ; ^f5'®1 'Q 'o<l<|v©*j ^ I 

CMsJk ^55^1 h <?\, f5[. 

^fap'^tk = 2Trrh C’T. f^. 

=2x VxP C^- R 
=22h C^. R 

< 15 ^ C^31^ = 2irr® ^‘sf C^. R 

-2x Vx V '<'5fCT. R 
“77 C^. R 

-*. ms =(22h +77) (71. % 

/. 22/1+77 =» 385 
Tl, 22/»*308 
^1, h=U 

.*. f^cR^BF3l*14c»l. R I 
<m(5jB? - irr*/i ^sf C»!. R 

14 ^(7r. R 
«539 ^ C»I, R 
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4. ^ ^U^ bf^ 12 f^. I ^ 

'« '5l^T=Tr«(^^ 1 f^. 'S 75 <?\. fsr. %aT, 

, W9i« 

* 

= »r.(l)2. 12^Sff^t^-ir.(|)*. 12 

= Tr. 12 ( l~-^8)^f^TBT?r 

= rr, 12. Ts5[iTf^^T?r-®7®- 12. t« 

= V ^5rf^T?r=16-5 
.*. “ 16*5 ^5rf^[tT?r f 

5, il^fB C?T?fSfTff% 2f«ir-^CS?r ^55^1 20 fxtH I ^ 
25 ^r.n. ^rrfSif c*rr^ 220 

^>1 I 

^:5T ^?r, 2r-^f^!r ^jt»i v£i^^ /*=»^65^, 

.*. t2f^?r-^C^?r ^3j!<|d?r - Z^rrh 

= 2x^^xrx20 

25 ^.*i. -1 *ftf^n 

l^T^-4 . » • » 

/. 220^1^-880 „ » « » 

2xV^>-x 20=«880 .*. 2r-||^Q-14f5l^ 

^TT»l -14 



aWrtWl 5 


1 . fsic^t^ (r5t®^'®f%?r >R5j ^ap’fc^ 'O 

'8 ^65^1 ^<«rfaK^-' 

(i) 16 OT. R 'S 14 C^. f^., (ii) <?!. f^[. '8 7 (TT. f^. 
(iii) '5 '8 21 f^, (iv) 6 'S 28 | 

WJTftf^—13 
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ft 

2. fSiniT^ 'Q CJf'Q^I 

m I 

(0 1188 ^ CT. fsi. '6 42 CT. f^. 

(ii) 2200 ^ f5(. 'e 7 R * (iii) liOO ^ f^. 'S 14 f^. 

- 3. v£i^f5 24 f^. I 

50 f^. ?|C9f, C¥ll^»I 'S ^ I 

4. ^s[-^i 5 T^K cFiivs^ c’^'sr^ looo c^. f^. 

20 (?l. fsi. ; ^ y « 

5. br^r 18 R 'q c^ 44 f^f. i 300 ^ 

c^rr^ ^ 'srf^uR ? 

6 . ^Tt’l '9 

14 R ^ml ? 

r 

7. in’? 308 

S. 7 fsr. ^rf^ 'a 32 f^f. 

9. c^R c5U\Sir ^3p'$C9nr c^ai^®! 's c^ai^sj 

*Rt=f I c^tsfB^ ^b 5^1 'a ^K5}?[ 'srsT^ft^ i 

10. v£i?pfs mm bff^T:i4 f^. i 'a m- 

^‘^aaRSf 8 cn. f^. 'a 6 (R. I fiff% ^ (R. U. C»l)c^?r 25 

5T. n. \3Tj ? 

11. <21^-^?:^ 1584 ^Tm<f 

6 } «tf^ R1 ftw\ 50 m n. (Rt^ 

^ y 

12 . 2 Cf\. t^. ^ 5IOT b?<J 50 (R. R >6 20 (R. R^ 

<2fR ^ R. ft. 'a^ 252 m «fR ftc^iT^Pi 75 ^r. *t 

^^5 y 





’t/MSr 


V. CMIH^ ( sphere ) i 

«l’*F c^m CT ^ 

TOTi:^ ^1 . • 

mf-? Ikn, AOB «(t^iii 0- 

cm^ APB 

^irt^ ^91 c’lrofB I 

APB ^ 

I c?-c^t^ 

0 »i5rfsr, 

^ o I 

Tf^ ^ fij^^ 

^>1^ ^rsrf^f I 

c^® ( Centre ) c^m ^ST n% 
CT-C^T^i ( Radius ) TO | 


A 



B 


CWlC^ C'faPf®! ^*1^91 ( Surface area and Volume 
of a Sphere ) : 

CTOC^^ r (^^k) C^sm 

— 4^r® . 

CTOOT \ 

^?{^ --J X C^3W5I X 

=» Jx 4 ffr® X r ^ 

s= jTTr® ^ I 

^[WfS, CTOm 
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( Volume of a hollow sphere ) • 

C’rfSTC^ ^- 

wsfmm I 

.■. ^T*T1 -firyS 

= |7r ( R»-r'* ) I 

fe 

^^*1 1. C’fTsjC^ ^T’ffJf 14 C^.% 3^C9T, '6 

^?r I 

^a?^9nr C*F1PP^ = 4Jrr® (Tl.f^. 

-4x X14X14 (71. R -2464 <71. R i 

^;^=afTiV® R*tx^xl4x 14x14 ^C»I. f^. 

«lA|5i C^T. R. - 11498‘67 <7f. R. 



^iftiRj*! 2. <sif^ ^’fR^ 28 n. Rmn 15 R^ ^W-Rfnl <a^fB 

^Rr$ ^ ^ ? 

9|?ic«f< c^3[^9r=4irr® 

«4 X X15 X15 


1 ^’tR^ ^Rr® w ^ 28 ^i. *f. 

- X28 54. *f.*792 ^ 


%ift^«| 3. vD^ ^aps^sfsr 154 i 

•<jt’rr«f RR ^ I 

C’fmc^ (TW®!» 4irr® ^5fR^» 154 ^^^R^ 1 

. >iv,22^ 2 1«;/I ^ 2 154X7 

.. 4x^Xr«.154 • 

.'. r-|^3-5R^I 
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4. 4 C*I. fv. Ifm c’ft’im 

4 l?R«Tf4rm i >Sf irr^fs{f5[^ lo c»f. 1^. 'e 8 (tt. f^. 

c*it*[C 4 <i 's^R V 

4 C«. fsf. C’Tf^m ^?(?F9f*|Trr3 

- ^ X Y- X 43 ^ (71. H.«IX ^ X 64 (?{. f^. I 

<inni c‘»it3ic^?r’q^7R=|’r (R3-r3)s=f x?,®-x(5»-4®)^^r (Ti. R 
=^X V-X (125-64) (71.1^.»^x^-x6 t^. 

I 

'il’fsi, f x|S^- X 64 ^ C’T. fir. 'Q^^i -= 4 %«it5lT5r, 

*. t x-\^x 6 l’^CJT. R 

=S f%Wt4tT!t-3'81 ftlJltaist I 
16 

a 

^5wt^*i 5. 45 (71. f^. 'Q 4 C»i. fsi. CFf€^C^ 

iWT^Til 6 c>i. f^i. ^'STi'ifa ^*<11 ?il^n y 

CFf« jB ^*n 6 C>l. f^. ^Tt>i-f^f*.| C’l'fail^l^ mR t^^T5 


m y 

<fr®? C5T7\g^ ^^^51 = Trr®^ss ^ X 2® X 45 ’SR C^. 1^. 


22 X 4 X 45. 


(71. R 


f^lTl^ C’lt^m W*®! = ^TTr* ^ X X 3 ® ( 71 . f^. 

= 4 >^ 1 »Ix 27 ^51 ( 7 T. R 


»i^«rjl= n. 

n XX ^ X 27 ^1, n«5. 


/. c’lm^i^i^i -= 5. 

cn< 5 jB 151 ^R'®R? C’Sf-H’SFC®!? ^ 31 $^ 

®r*rfR I <nf, = x. 

.*. 2 x^x 2 x 45 =;<:x-’fx 3 ® ^ 1 , 

.*. R^ * 1 ^^ “ 20 . 
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i 

6. 48 c*i. R ^fc’TT^rw^r w9iT«rf?n:^ 4 (??. 

f^. ^9T^t?r1 I 4ff^ Rf^:^ 30 w. R. 

^ ? 

W9rfsfRf5?r ^T?r^5T-| • f’rr® - i • I. -^^ • 24® ^ (71. R. 

2x22x24x3^x24 ^ ^ 

-33^7- 

stR RRc^ (TT nRsfT«i m 2fc^*f ^c?r ^t?t< «iT?r^5(, 30 (p\. R. bRi ^8 
4 cn. R. i ^ 

/. «rR5 RRc? X 2® X 30 ^ R. R. ^ «fR"t I 
. 2x 22X24X24X 24 ^ ^ ^ 

« _ — VR (:>i. T^r. ^ 

DXi 

7 ^2x22x24x24x24 -. 384 , 

221^3^30^ ■■ —33^7-5- ' 

Rt^R RRt«1 17 R. I 


(2fW5n6 

1. Rcm^ c’tmc’P? c’par^ 's 

I 

(i) 14 R. R. (ii) 9 R. (iii) 56 R. R. (iv) 24 R. I 

2. ctr^i^^r 616 c»T. R., ^ ? 

3. vii^fS C^rfsfC^ 310464 C*T. R. #7^, ^T*T ^ ? 

4. 2 R. ^jtjtRRR^ f5 Rr& c^it^-c’fm^ 25 c»r. R. 

RRI c’fRf^ wl tRr ? 

5. 4^f5 clHffR nfC3?r ’iR^iT*! 56 c^. R. •, nraifS 2 c>f. R. i 

sfRs H c»i. R. 5 *f. R»;fc^ ^ ^ ^j?r v 

6. wsm ^ff5 C5t« '8 ^^fcjw m\ 

^^15 ^«Rt 14 R. 's ^Tt»i 4 R. I fi(R 

Rto 25 n. R>!tr«i w ? 





1QQ 

7. 6 fTO^C%-C^T9lC^ 60 I 

’f^rT^in 22 c^i. f^. 's 16 c*i. % fFt^ 

csTt^-c^rr^p? wi w ? 

8 * CifT^rTfil^m^T ^FTftC^ t6 C^. R. vil^pfS si^-fStTO 

^^9TI C5T« jB» c^ft^n:^ ^jT=Trc<? 

^it^f ^ I 

9. vii^fS c’ftaTt’F? 'Q wr?r i^z^, c’ffr’pfS^ 

c^. §. y 

10. 3 c>(. f^i,, 4 c’T. R >8 5 C>1. R ^‘fc’fTsT^ 

4’?f53rt3i c’tm 1^ I ctr»!^*pf5^ ^jt>ft< ^ ? 

11. v£l?Ff5 42 C^. f^., ^9t9 ^3F^5f^ C^31^«T 

? 

12. 4 C»T. >il^f5 '^n*! 48 C>f. R 

5|?1 •, ^T3Tf5^ 1 C^. f^. ^Sf, ? 

13. c^'njf c^z^m ’rj^cn 

Ttn^i c^fsT} ^f^c^nr y 

14. 6 f^. OSTC®^ 4rfc^ 3 ^TT^^T' 

i^i I ^"^*r ntsifB^f M?r ^ i 

15. 4 C>1. fsf v<|?pf5 c^RTffs 5 c*i. f^. 

lii^fB ^^<11 c’fTsT^ «fw I fFr*Ti c^tsr^ 

^ y 



>5^ ^^rrnr 

wrrf^ 

( Geometry of the sphere ) 

c 

1. ^7fir*p 

«ii^ CWr=^ ( Sphere ) fTf I ‘ii’PfS ; Jf1 f^iCTrfe, 

I C^tt^IC^ CT f^f& C^5l^-^j:5f?; >131^ 1^ ^iss 



«9rC^?I (;^® ( Centre of 

Sphere ) C'^a C?- 

CW ^It5ft«f 

( Radius of sphere ) 5T®f1 iRr i cws 

fif9i c’fFHTP^ ^®T n% 

^^Trfwr^ C’fTsiC^ ^t>i ^ I 

f^cai A a' C3|t3TC^P? ^JT>! OP 


^=oA-oA'«"-) I 


II-. C^ft9T^->r^fl5 : 

(1) C’ft^fr^ C^SS^rr^ C^-CTO ( Plane ) >i5lT3f 

( Hemisphere ) i 'sisfcTO^ 

^3F^®f ^S -il^ I 

C’ft^I^fB? t£l^ frSTT C*?® 

^Tprr<fl I 

(2) 'Sf^ 5f3i^ CitT®T^C‘^ CT 

c^*f =r! c^, cwwfB t£i^f& 

I 

APB >\WS^ C^f6 C^-C^T^i 

'ii’FfB 0-t^!g-^ C’Tf’iC^ f|a I 

2wr«t c^, APB I 

t o (pm APB c®fC3i7i ^*nr oc sr? ??? i 

OP, CP ^ I 
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t V OC, APB ^ ; /. oc, CP (3Nt9 

3f|^ I 

OOP ’!3JC^T% 

OP®=CO* + Cp2 • 

Tl, cp^“Op2-qp? 

Tl, CP =-/op®—C o| = iF^^ ( ••■ ^ oc C^T»T^fB^ 

Trfrrtf op i ) 

CJC^^ APB P C^-C^Til % 

c ^rH >i^1 ABC-^^f 

ABC 1 

'3) c^P\ c’Tm^r^ ^5^3591 Nf^g ^ 

c^ c§‘»r ^cg i 

0-c^^^ c^ f^f^g 

c^f pqr 

o-f^^’ftft v£i^n >i>r5w^ 

r.^9, ^‘<{ ABC ^rsfs o-f¥5’rrff 
^^^^i^®I^^ cfw I 

OTt*! CT, 

ABC ^^>PQR ^ I 
’ ^%S{ t o PQR 

OM ^ I oc, OP PM I 

( 2 ji(t«l s OM ^g«(cg^ PQR gf^gi, mp 

I 

.*. ZOMP*=t I 

.*. AOMP 3FRcgn% op>Mp. 

OP =ioc (vii^t grr^rr^f) •, 

.*. oc> MP, '®iflff«v ABC gjw«f>PQR gjI^K 



.*. ABCf^>PQRTSI 




.0)2 


in. 

c’Tfsr^ c«Fa(»rr^ c^«r c^ ^ 

( Great circle ) ^ ^ vfi^’T C^ f3 

( Small circle ) ^C®I I 

(4) C^ TO ^S(^S5 c^-c^^rt^ f^s^?p cm ^^Tt 'Q 

^fro, c?i-c^ 

^«(T5T ’i^iri n^iMm 

# 

^1 I 

IV. c^\Pr^f?nj: 

C^P\ TO^ CTO^TC^ c^cm 

^fro, c^gi.c^ c’FT*) ^<5.n3 f?, C55stf*f^ 

( Angular distance) TO I C’lt^ir^ ^ ^ 

c^-c^^T #f5 ^ Tl hf^ 

^’Tl ^11 I C^3I CTO'S «fff^ vs^js^ 

?? I 

V. wt?»f v® ®rff^ s 

CTO^ TO,—t?^r? ^ 'S wf^*! ^^*1 FT’fl I 

^>1 7926 ^rftsT CW^TT» 7899 ^rtt^T I 'srr^csf^f 

% 

'ii^ *rr<¥T ^ c^, c^r^fB^stc^ cto^ 

«r!fi Tftc^ I 

c^s f^5l 'Q fff^«i fwc’f n^ c^ wl wi 
TOTOt ^Rfhr W ^ r.«l!Pa^ ( Polar axis ) TO I 

C3ITO<I (?r CW'f ^ ClR(i ( Pole ) 

^ ^ I ^ fwi:^ C^RpfSc^ c*l^ ( North pole ) «i|?^ wf^ 
lTO?r^^ Ipf^iwt C^Tfli ( South pole ) I 
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‘ (TT 9iT5tr^ m 

ftl?C?riri ^ f^’JT'TOI’n ( Equator ) i 
ntf? tel, o-c^m^ pp' 

p c^'^p' jrf^«f cw, 

POP' I ^ 

^16 

I m C'Jtl^rW' 

( Northern hemisphere ) 

eWrW" ( Southern 

hemisphere ). 

^l?r$ ( Latitude lines ) ^ I v£lt 

( Parallels of latitude ) ^1 f^ i, fei mrm' m*\ 

c^tN^'S) c^>cTO 'wss^ 

'®?p^ Cf^f ^ I lilt ^ oi?Rr 

( Meridian ) ^ I sTf^ aftfwl (3i^ ^1 OT»t1^ 

( Longitude line ) I W %1 

3g^ 51*fJW’«f1 ( Prime meridian) I 

C^ ^*fT ^?R1 ?f^1 

^rg,' ^ f|c9i c^t 'Q \9f 

^ftirl ( Longitude ) I fell pa*p' PBP' 

0-c^5r ^ R-vii^ f^?i1 i 

A vs B cp i ab f^n ^<^im zaob 

cm ^ ^ ^ ca^Tc^ia i 

.*. Z AOB C^«l ^ I 

^ ic'® '«0* ^c'® ISO” *1^ 

' ♦rfa?f*r m i ^®j ^ 

iiBtfiwi *rm^ ♦if*6ar artftari ^®ii i 
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25“ fprc^ ^^c?r ct, ^ wc?r^ 

Tt^rfB Tft^ w f?^1 c^ «T51 

’5[»T >rf|^ 25“ c^«i I 's 

c^^* 5 : A cm o c^T’T ao-^srt <5^ 25“ c^*i 
ijtfwc*!, ^ Q c? C5? 

?i*fTC^«rt ^ w f^?[i TT^c^ I 

sic^r Ttf^'e, vii^ '5j^f%^ >i^9f '?TC5T?r i?tf^l *5’?^ 

^i«jT?:?^ J5t1^3ji 0". ’s:?! 5r*(7i:'^^i 5tr® 180“ 

Tp 180“ nf%^J c?^l I ^-mf^ 

( Interna cional Date line ) ^C«T I 
f^^sinr^r^n ?1 tTf-^r*! c^pts? ^i^fj ffin 

»l>rpvc?«n ^?rT^ =?TC5T? «llpt5*f ( Latitude ) I 

fkai, R '^si^ ^•*Hi»l ZKOB C?PT«1; ^T?ei R W f^1 

Zrob \ 

'«0“ ^tvs 90“ n^ '»i'*ft^c>*(9 
^ I crfmt^ ^fw «i9FT^»r 

*rf^w c’ftsit^tT ^T^*tr^ wf%^*l «i^t<*t ^®I1 i 

C^Tif 'si^T^*f 0“, ^SRF 90“ ^?P ^WT^*i 

90’ lyf^e] [ 

wt^ s cm rrn^ «rrf^c^ 

'6 «rmi fifl'TTWsi I 



VTJfilfs 


26. 10 • 27. 4 

4 ( 36—37) 

9. 75" 

• 5 (44—45 ). 

2. 3*75 C>i. f^. (fifns) 3. 15c>i.f^. 


7 (67) 

1. (a) f^. (b) 31*50 (c) 3*30 

2. 72^€c»f.R 3. n-aS^^C^I. R , 4. 12*5 (?T.R 

•5. 185^^C»T. R 6. 3 7. 330 ^ifR 

9. 3-6c>r.R 10. 225^ifc>i.R 

«|^tt8(^71) 

1. (a) 5l2^^c>r. R (b) 126v^<?r. R 

(c) 17-6 <<C*T. R 


11., 4375^'5fc>r.R 12. 96^^C>1.R 

14. 13'84^ifR 15. 96?f^C^. R 

% 

16. 60R'8 80R 

12 ( f> 92—93 ) 

2. (a) 45 (b) 63 3. 30(7l.R 

4. 16 R 5. 5R 6. 375^^5 

7. 2*93 5t^| 8. 52*43 R 

«|^Hi?[18(*3:125) 


1. 16 (?!. R. 



^rtrirw 1 (IS 173) 

1. 15 C^. R } 2. 20,000 j 3. to R., 5 R , 

4. 75^^Rj 5. 129^. 60=rn.; 6. 23 ^1. 22 sr. n.; 

7. 60 C^i. f^., 48 C>I. R 36 C’T. R ; *' 8. 200 ^R, 141 R j. 

9- 1216, 24320 ; 10. 22 ^1 50 *f. 

(SWmsfl 2 ( ns 177—178 ) 

1. 96 C^. R } 2. 1*75 R} 3. 1()*7 R ; 

4. 140 Ri 5. 15R,21R} 6. 133*65 ^.Ri 

7. 864 ^.R; 8. 15U<. R, 12*8Ri 

9. 7260^-, 10. 336 ^.Ri 11. 588 cn.R i 

12. 625 ^.R } 13. 62 35 ^.f^. ; 14. 1330 18 ^ 

15. 5780 ^.f^. •, • 16. 2*6 f^. ( ) I 

«f«fs^T9rl 3 (<j; 182—183 ) 

1. (i) 8SC»I.R, (ii) 6*16 R. (iii) 220 R, 

2. (i) 281^, (li) 14 R, (iii) 1*12 R, 

3. (i) 2464 (li) 98*56 ^.R, 

(iii) 962*5 ^.R, (iv) 1*54 ^.Rj 

4. (i) 14 ; (li) 91 R.; 

5. (i) 2464 ^.OT.R; (ii) 86*625 ^.Ri 

9. (i) 176 R} (ii) 660(7f.R; 

7. 21024 R^i ’ 8. 2R; 

9. 396 10. 2357 ^.R; 11. 10*5 R j 

12. 144*57 R} 13. 17*5 R; 14. 88R'844Ri 

15. 13 Rj 16. 3tt^i 17. 28R§T?fi 

18. 504 Rtt^r, 22 i 

<SWirl»rl 4 (189—191) 

1. 208 192 ^sRtt^r} 2. 480^(?l.R; 

3. 270 m R, 258 } 4. 150 C>I.R j 
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5. 512^C>I.Ri 6. 24 cn.l^., 18 I2c^.i[*r. j 

7. 1381M. 60 -^.n. j 8. 5-9 (TiI'R ; 

9. 830 10. 26880 

11.. 900 R i *12. ^Jr<T-12R,«l’^«8R : 

13. «ni*12R.,^B5^-20R ; 

14. 9 C3Fi.f^. i 15. 300 ^ \k. 16. 9 c>i.fsi. } 

5 (193—194 ) • 

1. (i) 11063 C^.R i 2816 ^51 C^T.R , 

(ii) 37714 CT.R i 550 ^51 ; 

(hi) 33-44 ^^Ri 4-12 ^^rRi 
(iv) 584-57 ^^R} 792^Ri 

2. (i) 3C»I.R, Ui) 10 R, (iii) 5t^.; 

3. 1200 ^^fR, 230^ilRi 

4. 14-9 C»f.R ( ), 5000 ^C^.R} 

5. 237600 R i 6. 17 8 f^.; 7. 64 c^.% 

8. 1232 ^51 R; 9. 1:2; 10. 30800 

11. 792 ; 12. 2454 80 I 

6 ( T> 108 ) 

JL. {i) 2464^<C>1.R, 11498-67 C^.R ; 

(ii) 1018-3 ^-sfR, 3054-9 i^^Ri . 

(iii) 394^^'!fc»I.R, 735914-67’^51 (71.R ; 

(iv) 7527 ^^R, 60216 ^^R; 

2. 7C>I.R; 3. 84C^.R; 4. 512; 

5. 917 71 5(.n.; 6. 44 ; 7. 277*5 Rsn.; 

8. 12C>l.fl.; 9. 3(?I.R; 10. 6 (?T.R; 

11. 2772 4 C»f.R i 12. 32 fii.R (fitH ); 13. 2:3.; 

14. 282f ^ ; 15. 4 C’T. R I 









